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HEPORT. 



The system of registration of vital statistics in this State is of 
ooQiparatively recent origin, and in the majority of our sanitary 
districts its results are as yet so inaccurate as to invalidate any 
effort to draw nsef ul conclusions from the available data. 

As regards the records of nativity, the incompleteness of the re- 
torns is especially conspicuous. For obtaining these returns, reli- 
ance is practically plac*ed upon the medical profession alone ; but in 
Dearly every locality many births take place without the attendance 
of a physician, and these commonly escape record. In the absence 
of qnalification or registration of midwives, many of these who pur- 
sue their avocation among the poorer classes, arc as ignorant of the 
requirements of law as of medicine, and the results of their minis- 
trations are seldom brought to the knowledge of local boards of 
health. Furthermore, among women who have previously borne 
several children, it is not a rare occurrence for a confinement to happen 
without the aid of either a physician or a midwife ; some member of 
the family or obliging neighbor performing the few necessary of- 
fices of the lying-in chamber. The only practicable method to se- 
cure an approach to completeness in this respect would be to make 
the parents or custodians of infants responsible for securing the 
registration of births; and this would be quite feasible if the people 
could be taught that all which seems burdensome in the machinery 
of r^stration, was designed chiefly for their private benefit. The 
sanitarian is concerned in learning the number of births of either 
sex, which have occurred in the localities under his observation, and 
the number of deaths at different ages, with their direct and indirect 
causes. The names and other genealogical details interest him 
little, but serve for purposes of identification in forensic processes. 
Faiticolarly in view of the great influx of immigration, questions 
itff huTffe inheritances may hinge upon the oflScial record of a 
■^00. No. 47.] 1 
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birth, marriage, or death ; and applications for transcripts of such 
records come even from foreign countries. This alone affords a 
reason for a State registration in addition to, and for the collation 
of, the local registrations made by the several boards of health in 
cities, villages and towns; for when the exact locality in which a 
marriage, birth, or death, occurred is not known, the request for in- 
formation is naturally directed to the State bureau. 

The records of mortality and of the causes of death, though 
showing a great improvement in the organization of the local regis- 
tration, fall far short of the completeness contemplated by the Pub- 
lic Health Act. Notwithstanding the prohibition of bnrials without 
a permit based upon a certificate of death, in many of the smaller 
communities, and, indeed, in some of the cities of the State, under- 
takers and others manage to evade the law, and very many deaths 
have thus remained unrecorded. Until April, 1884, it was found 
impracticable to attempt to compile the returns of deaths received 
at the oflSce of the State Board of Health ; but since that date a 
monthly bulletin has been issued, which, despite its imperfections, 
has been of much service in stimulating sanitary work, and of ap- 
preciable service in estimating sanitary conditions. Three sources 
of fallacy, however, are to be be borne in mind in the examination 
of these records : 

Firailyj the difficulty in estimating the population of localities 
for any given year intermediate between the census enumerations is 
in many parts of this State insuperable by the methods applicable 
to older and more stable countries. So many fluctuating circum- 
stances may cause an almost sudden increment or depletion that while 
one place gains inhabitants much more rapidly than the natural rate 
of increase, another is actually losing from year to year ; and it is 
probable that the coming census will show that in some instances an 
over estimate of population has apparently reduced the relative 
death rate, whilst in others the case has been reversed. Those local 
registrars who base their calculations upon the enumeration of 
1880, are, of course, likely to do injustice to their respective cities 
or villages in computing a seemingly high death rate, if the deaths 
be fully reported. 

But, secondly^ it is probable that in many places the deaths are not 
fully reported, through inefficiency of organization or carelessness 
on the part of registrars ; and the greater the dereliction in this re- 
spect, the lower the apparent death rate, even if the population 
were exactly stated. Troy and Cohoes have afforded glaring exam- 
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pies of such defects in past months ; but their later returns manifest 
increased efficiency. For the reasons above mentioned, it has not 
been deemed expedient to frame estimates of population or corrected 
averages in the State bureau, but rather to give the local returns as 
received, with the understanding that the columns representing the 
ratio of deaths per 1,000 of population are not, in many cases, of 
any scientific value. The only tabulation offering data from which 
useful inferences can be drawn is the comparison of deaths from 
zymotic diseases with deaths from all causes, forasmuch as it may 
reasonably be assumed that deficiencies in the mortality returns 
affect nearly equally both classes of cases. With this regard, a 
glance at the last column of the appended table will show, even in 
places where the general death rate is low (and the statistics 
believed to be complete) an undue proportion of preventable dis- 
eases, which could be greatly reduced by eflicient local sanitary ad- 
ministration. 
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Thirdly y allowance must be made for possible errors of diagnosis 
by inexperienced practitioners, or faults of transcription by non- 
professional local registrars. It sometimes happens that, the im- 
mediate cause of death in a case of typhoid fever being a consecu- 
tive peritonitis or cardiac affection the latter is mistakenly certified 
as the '* chief and detennining " cause, and the death wrongly classi- 
fied under diseases of the digestive or circulatory system in the 
returns sent for publication in the bulletin. In a similar way, deaths 
from measles may be recorded as pneumonia; from child-birth 
simply as peritonitis ; and so of other maladies. 

During the last three quarters of 1884 there have been reported 
to the State bureau of vital statistics 56,353 deaths from all causes. 
Of these, 13,256 or 23.5 per cent were caused by the " principal 
zymotic diseases." Small-pox, fortunately, is not to be ranked 
among the sources of mortality, the single entry ascribed to it in 
the November bulletin having been through a clerical error on the 
part of the local registrar. One non-fatal case was reported from 
Nyack in June ; but the patient was promptly isolated and no ex- 
tension of the disease occurred. Several indefinite reports of the 
supposed existence of small-pox in places near the Canadian frontier 
were received during the autumn, but investigation proved them to 
be unfounded. 

Scarlatina, with 734 deaths ; measles, with 790 ; whooping cough, 
with 797, have prevailed chiefly in a few of the larger cities ; New 
York and Brooklyn, as might be expected from their constant influx 
of immigrants, bearing the principal brunt. The mortality from 
these disorders, in proportion to the total number of deaths com- 
prised in the reports, is lower than in most foreign places ; but it 
could be much farther lowered if the people would coroperate with 
the sanitary authorities in adopting precautions to isolate the sick 
and prevent the spread of infection ; and the record may be profit- 
ably pondered by those who regard measles and whooping cough as 
socb trivial ailments that they wittingly expose their children to 
contagion. 

Diphtheria has found a lodgment in nearly every part of the 
StatOy its ravages being committed in rural hamlets as well as in 
crowded cities, and counting, in nine months, 2,685 recorded vic- 
tims. 

The deaths certified as from Typhoid Fever numbered 864, and of 
these a larger proportionate ratio occurred in villages and rural dis- 
tricts than in the twenty-two cities. It is probable, moreover, that 
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some of the cases reported under the head of *' malarial fevers " 
should have been added to this category. 

DiarrhoBal diseases have caused 7,386 reported deaths, distributed 
almost impartially throughout the urban and rural districts. 

The three last-named classes of maladies peculiarly typify " filth 
diseases ; " their fatality being everywhere regarded as an indica- 
tion, of the pollution of air or water by the products of decomposi- 
tion of organic (usually excremental) matter. Throughout the 
country the pernicious and barbarous custom exists of storing ex- 
creta and house-sewage in uncemented privy-pits and cess pools 
whose disgustingly foul contents percolate into the surface wells 
from which the water-supply is obtained. This evil is so intensi- 
fied and multiplied as population becomes more dense, that it is 
scarcely an exaggeration to assume that nine-tenths of the wells in 
villages and unsewered or imperfectly sewered cities are dangerously 
contaminated. In the case of a public water-supply, the same peril, 
though perhaps in somewhat less degree, may arise from the pollu- 
tion of streams by the discharge into them of crude, unpurified 
sewage by riparian- comthunities. The imagined " self-purification " 
of running water has been shown by actual experiment to occur to 
a very limited extent, dilution and purification being far from 
synonymous from a sanitary standpoint, and bimon's apophthegm, 
that the essential requisite for a water supply is that it should be 
^' uncontaminable by sewage," is as true to-day as when it was ut- 
tered a few years ago. 

But it is not alone through drinking-water that a channel for 
'^filth-poisoning" exists; nor is it logical to infer that a prepon- 
derance of '^ filth-diseases " necessarily indicates in a particular 
locality a contaminated water-supply. Pollution of the air of house- 
holds, whether from faulty house-drainage or sewer-connections, or 
from the indraught of the ^'ground-air" from a filth-sodden soil, 
plays in many instances the chief part in the introduction and per- 
petuation of such maladies. 

Cerebro-spinal Fever — a disease intimately associated with faulty 
house-drainage or filth accumulations — has shown itself in scattered 
districts in all sections of the State, its mortality record being 287. 
Erysipelas caused 209 deaths, and '' malarial fevers " are credited 
with 800. 

It is likely that some deduction should be made from the column 
headed '' Puerperal Diseases " as the returns do not enable a dis- 
tinction to be drawn between the zymotic and non-zymotic causes 
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of death after parturition. Forasmuch as in the population from 
which reports are received (about 3,270,000) at least 78,000 births 
occurred during tlie nine months, this lying-in mortality represents 
less than one death to 125 labors. 

The deaths recorded, as has already been stated, do not sliow the 
total mortality of the State. Even making no allowance for deficient 
returns from some of the twenty-two cities, with their conjoined 
computed population of 2,644,155, and estimating the whole pc»pu- 
lation of the State at but 5,350,000, we have a remainder of 2,- 
705,845, which, if the annual death rate did not exceed seventeen per 
1,000, would give for the nine months 34,499 deaths. Since not 
more than 10,640 have been returned to the State bureau, it is ap- 
parent that considerably more than 23,000 deaths have escaped 
record ; and if the same ratio were maintained throuirhout, we should 
have more than 6,000 to add to the list of zymotic mortality.* 
Setting aside all speculations, however, the tabulation as it sf^ands 
should afford both stimulus and encouragement to all local sanitary 
authorities ; stimulus, in its indication of the imperative need of 
earnest and energetic life-saving work ; encouragement in its demon- 
stration that if the causes of easily preventable disease were abated, 
the remaining death rate would bo very low. Experience abroad, 
where preventive medicine has been longer operative than here, has 
demonstrated that the reduction of mortality by eflScient sanitation 
is almost exclusively confined to the recognized zymotic diseases and 
consumption. The relation of the latter malady to soil-saturation 
was long ago pointed out by Bowditchin this country and Buchanan 
in England, and its diminution where soil drainage and general 
hygienic conditions have been established is now a matter of history. 
Fom this one cause 7,879 deaths are reported in nine months, or 
nearly fourteen per cent of the whole mortality of the State. For 
the sake of comparison it may be stated that in the twenty eight 
large cities of England with an aggregate population of 8,762,354, 
the mortality in the past year from the principal zymotic diseases 

* Out of 886 incorporated Tillages, 182 have organized boards of health ; tvrcnty- 
siz admit the jurisdiction of their respective town boards. 

Of the 947 townships, 589 have more or less efficient boards. 

Constant efforts are being made by this Board to complete the sanitary organization 
tbroQgbont the State, and with growing success, the number of local boards in communica- 
tion with the central office having been increased about twenty-five per cent during the 
past year ; but it is evident that very much remains to be done, and in some localities more 
stringent legislation is required to compel the local authorities to fulfil their duty to the 
public in this respect. 
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(including, thanks to the mischievous machinations of the ^^anti-vac- 
cination'' fanatics, 1,26:^ deaths from small-pox) was but a fracti6n 
over sixteen per cent of the deaths from all causes, the conjoined 
ratio from diptheria, '^ fever," and diarrhoea being less than eight per 
cent ; while in London alone, with its more than 4,000^000 inhabit- 
ants, the general death rate was 20.3 per thousand of population ; 
the zymotic mortality 3.3 per 1,000, or a little more than sixteen per 
cent of the total mortality ; and the rate from diphtheria, fever and 
diarrhoea combined, under seven per cent of the deaths from all 
causes. The fact that in the State of New York, with better natural 
conditions for health and prosperity than obtain abroad, our mor- 
tality from but six out of the seven corresponding zymotic causes 
should be over twenty three per cent, and from the three prominent 
filth diseases more than nineteen per cent of the total deaths, shows 
how much may be accomplished by persistent and scientific sanitary 
efil>rt, and how much remains to be done by local authorities and by 
the State. 

As regards the cost of such effort, Playfair in an address before 
the British Social Science Association in 1874,wisely said that, " Tak- 
ing the smallest part of the money saving, it is obvious that money 
Judiciously spent in sanitary improvement is not unproductive taxa- 
tion, but capital bearing abundant interest," and an excellent paper by 
Dr. Jarvis on the "Political Economy of Health" in the report of the 
Massachusetts State Board of Health for 1874 fully substantiates this 
proposition. It is evident that whatever is earned beyond the cost of 
subsistence is so much added to the wealth of the community, and, 
taking the average of all classes, this surplus of production is esti- 
mated at a minimum of $150 yearly per capita of the productive 
population between the ages of twenty and sixty-five. The death 
of an able-bodied or able-minded worker, therefore, entails upon the 
public fund a loss equal to the " present value " of an annuity of 
$150 for the number of years which he lacks of sixty-five, and this, 
at six per cent, at the age of thirty-five, is somewhat over $2,000- 
In the deaths of minors we lose, not only the prospective profit t)f 
their maturity, but the past cost of their maintenance, which Jarvis 
computes at fifty dollars per annum per capita. Counting these data 
m connection with the usual death rates at different ages, the average 
value of a human life to the community at large may be estimated 
as at least $1,000. From this standpoint, our recorded preventable 
mortality (omitting puerperal deaths) has infiicted a loss to the State 
in nine months of over $14,500,000. And this is not all, for if we 
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suppose a ratio of fifteen non-fatal cases to each death^ we have 
217,500 cases of preventable sickness, or, allowing twenty-one days 
as the average duration of each case from attack to complete recovery, 
652,500 weeks withdrawn from active life. If but one-fourth of 
these cases occurred during the productive ages, and those only 
among the laboring class whose earnings did not exceed ten dollars 
])er week, a loss would De represented of more than $1,600,000 in 
wages alone, to say nothing of the other expenses attending illness. 
Jf one-half of this aggregate of death and illness could be prevented, 
the saving would pay six per cent on a capital investment of over 
$130,000,000. Where sanitary improvements have been eftectively 
carried out, a reduction in the death rates of different places has been 
achieved of from eighteen to thirty-two per cent, and such reduction, 
as before stated, has chiefly concerned the zymotic disorders; by 
means of proper sewerage, drainage and general hygienic precautions, 
the mortality from typhoid fever alone has been lowered thirty to 
seventy-five per cent, and that from consumption nearly fifty per 
cent in some localities. The ignorant outcry against the compari- 
tively small expense of sanitary administration is senseless from a 
merely pecuniary point of view, and there is no community so poor 
that it should be unwilling to procure the best attainable talent and 
knowledge in its local sanitary organization. Moreover, local health 
officers and boards of health should bear in mind tliat their duties 
are not fulfilled in waiting until disease has actually arisen ; their 
functions are preventive, and the very purpose of their office is to 
abate the causes of death before the effect is manifested. For this 
purpose the law gives ample powers, and the trust imposed is one 
involving a solemn responsibility. Particularly in face of a possible 
importation of cholera is it important that the duties of the local 
authorities should be conscientiously and energetically performed ; 
and the work thus done will in no case be wasted. The Asiatic 
scourge is not contagious from the person ; its seed must find a soil 
outside the body to multiply in, and this soil is filth. The index to 
the potential ravages of imported cholera in any given locality is the 
endemic presence of typhoid fever and diarrhoea ; and the measures 
adapted to repel the exotic pestilence will bear their fruit in pre- 
venting the latter diseases also. Purity of water, soil and air — the 
prompt and thorough removal of all sources of pollution by decom- 
posing organic filth — will deprive foreign or domestic epidemics of 
all their terrors. 

In many parts of the State, especially in the clayey regions of the 
[Sen. Doc. No. 47.] 2 
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glacial drift, malarial disorders are rife, crippling productive industry 
even though the direct mortality from them be comparatively 
small ; and in some counties vast areas of swamp lands exist, re- 
quiring outfall works beyond the power or means of local authori- 
ties. That thorough soil drainage will abate malarial fevers is a 
fact placed beyond conjecture or argument ; how such thorough drain- 
age is to be accomplished in some of our paludal districts is a sanitary 
problem apparently insoluble without the intervention of the State. 
Apart from the natural marsh lands, in various smaller districts 
artificial malarial influences have been created by the injudicious 
action of municipalities or private land owners in obstructing drain- 
age-channels or water-courses, and thus inducing soil-saturation 
where nature had provided healthful conditions. Ill-graded roads, 
railway embankments, and selfish private greed, have, in numerous 
instances, thus done injury to originally salubrious places, and in 
some examples the mischief seems to be irreparable by any measures 
within the reach of the people injured. With an accurate topographi- 
cal map it would be possible to fix upon certain natural drainage 
channels, which neither public nor private operations should be 
allowed to impede, and the increased taxable value of the lands so 
protected or relieved, would far more than compensate for any out- 
lay involved. 

The influence of defective school hygiene, both in construction 
and management, is a subject deserving the careful consideration 
and watchful care of boards of health, as it affects the welfare of 
coming generations. During the susceptible age of development, 
children are often exposed to dangers from insufficient cubic space 
and ventilation which may call into destructive action 'latent 
hereditary tendencies that might otherwise have been surmounted, 
or, without directly imperilling life, may induce an irremediable 
and life-long impairment of vitality. In not a few instances, 
superadded pollution of soil by faulty conservancy systems or other 
causes, pervious basements inviting the ingress of poisoned ground 
air, or contamination of water supply, have led to more rapidly 
disastrous results. The proposal to build a public school upon an 
abandoned burial ground at Port Jervis, arid the investigation of 
an outbreak of diphtheria in a school at Lansingburgh, both of 
which will be found in the Appendix, afford examples of risks of 
this sort, which, in minor degree, exist in numerous localities. Much 
good has been accomplished in this respect through the efforts of 
Uiis Board, based upon the inspection and report of Dr. Lincoln, 
published in the' Second Annual Report of the Board, and circulated 
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widel V in separate form ; but very much yet remains to be desired, 
and the general attainment of the needed end should be zealously 
promoted by all local sanitary authorities. Aside from the question 
of school buildings, much mischief is occasionally inflicted on 
delicate children by injudicious methods of discipline, entailing 
violation of the demands of nature, or punishments consisting in 
prolonged constrained attitudes, or privation of food, exercise or 
fresh air. 

The agency of school intercourse in disseminating infectious dis- 
eases is everywhere recognized, and in all well-ordered sanitary 
districts a rule exists prohibiting the return to school of any pupil 
convalescent from a contagious febrile disorder, without a medical 
certificate that the risk of infection is past. Few recorded data 
afford ground's to determine the duration of such risk, or to justify a 
positive answer to the inquiries of local sanitary oflScers and prac- 
titioners; the only recent attempt at an arbitrary tabulation of the 
respective periods of infectiousness having been by Dr. Miller^ of 
Dundee,* as follows : 

Small-pox, fourteen days after termination of scabbing. 

Typhus, twenty-eight days from inception. 

Scarlet fever, seven weeks from inception. 

Diphtheria, six weeks from inception. 

Whooping cough, eight weeks from inception. 

Measles, six weeks from inception. 

In order to ascertain if there were any consensus of opinion 
among those whose opportunities for observation had been great, 
the subjoined circular was sent to a number of College Teachers 
and Hospital Physicians. 

State Board op Health of New York, ) 

Albany, April 10, 1884. J 

Dear Doctor — A question of great practical moment, often 

asked by local Health Officers and School Trustees, is, at what 
period after an attack of one of the acute infectious diseases it is 
safe to re admit the patient to school or other public intercourse. 

It will be esteemed as a great favor if you will briefly state the 
results of your observation as to the probable duration of personal 
contagiousness (excluding, of course, portation by infected clothing 
or other f omites) in cases of small-pox, diphtheria, scarlatina, jnea- 
sles, whooping cough, or typhus. 

Faithfully yours, 

ALFRED L. CARROLL, 

Secretc^'y 

• JiritUh Mtdical Journal^ No. \(nv, V- "^*^^- 



12 [Senate 

In response to this, nine replies were received, all but one of 
which are here appended in chronological sequence. 

New York, April 10, 1884. 

Deab Dootob — The time during which children who have had 
the contagious diseases mentioned m your note should be kept at 
home varies with each disease. The contagium of measles is very 
volatile, and does not long remain attached to the person or clothing, 
BO that a child recovering from it can safely return to school in two 
weeks after convalescence ; that of scarlet fever remains long attached 
to the person and clothing, and a child recovering from it should 
not return to school under eight weeks, and not till all dcsquania- 
tion has ceased and his person and clothing have been disinfected. 
How long whooping cough is contagious lias not been determined, 
but its contagiousness has probably ceased in the third stage, when 
the cough' is no longer spasmodic and is infrequent. ' The poison of 
diphtheria also has a tenacious hold of the individual. I should say 
that he should be kept at home a month, or, at any rate, three weel^ 
after all the symptoms have abated, and his person should be disin- 
fected. No child who has had diplitheria should return to school as 
long as there is any redness of the fauces or coryza. 

bmjfll pox we have now no experience with in New York ; it is 
so nearly ** stamped out ;" but it is well known that its specific prin- 
ciple is firmly attached, for months even, to clothing, books, or fur- 
niture upon which it happens to lodge, so that at least eight weeks 
should elapse and thorough disinfection be practiced before a child 
that has been affected with it should be allowed to return to school. 
Children recovering from typhus and typhoid fevers might return to 
school after complete I'ecovery and disinfection. 

Yours truly, 

J. LEWIS SMITH, M. D. 

New York, AprU 11, 1884. 

My Deas Sir — The time which should elapse in order for secu- 
rity against diffnsion of the contagion after recovery from the con- 
tagious infectious diseases, of course, varies in the difierent diseases. 

In typhoid fever, as the contagion is exclusively (as supposed) in 
the dejections, there is no danger as soon as convalescence is com- 
plete. 

In typhus fever, erysipelas, small-pox, scarlet fever, and measles, 
the specific germs emanating from the body, there is danger for a 
certain period after convalescence or even recovery. The duration 
of the period of danger varies in these diseases. I know of no better 
rule than that the danger is not to be considered as extinct until all 
traces of the cutaneous affection have disappeared, and every thing 
has been removed from the surface of the body by repeated baths or 
ablutions. This rule seems to me better than any stated average 
period of time. 

Yery truly yours, 

418 FiriH Aydtub. A. FLINT. 
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New Yobk, April 11, 1884. 

Dear Sir — I cannot answer your question definitely, except in the 
ease of scarlet fever. Regarding tlmt, Dr. Gheeseman had the care 
of two children, a girl attacked by scarlet fever who was separated 
from her brother, staying at the house of an aunt. At the end of 
six weeks Dr. Gheeseman inquired if intercourse between the 
children was permissible. I told him to wait as long as he could. 
He, however, in a few days permitted the sister, after changing her 
clothes, to see her brother — playing together and kissing each 
other. The girl remaining at her home, four days afterward tne boy 
was attacked by scarlet fever symptoms. This is one instance show- 
ing the danger after an interval of six weeks, the only one where I 
marked the time exactly. I have no definite facts in regard to 
other diseases, but J suppose small-pox to be contagious until the 
healing is complete*and the cicatrices are fully healed. Measles are 
probably contagious for a week at least after the desquamation. As 
to diphtheria, 1 doubt its communicability save by contact. Whoop- 
ing cough is a disease that I have not seen much of. Typhus fever 
I do not regard as contagions after a short interval. 

Yours, truly, 

A. GLARK. 

1700 Walnut Street, April 13, 1884. 

Dear Sir — I regret that I have not the time to answer such 
comprehensive questions. With reference to small-pox, however, 
I may say that no communication should take place until every 
scab has been removed from the body, and frequent baths have 
been taken. Very trulv yours, 

' F. M. DA GOSTA. 

65 Marlborough Street, Boston, April 13, 1884. 

Dear Sir — In reply to your letter of the 10th instant, T would 
say that, as far as my observation goes, I think the rule adopted by 
the board of health of this city, in cases of acute infectious diseases, 
is reasonable and safe, viz. : That four weeks should elapse from 
the beginning of the last case of disease in the family before a 
patient should be allowed to attend school. 

Yours respectfully, 

FRANGIS MINOT, M. D 

« 

Nursery and Goilds' Hospital, S. I,, April 14, 1884. 

Dear Doctor — The result of my observation and experience 
with regard to the probable duration of contagiousness in the 
zymotic diseases mentioned in your letter of inqury are as follows : 
In scarlatina I should have no lear of contagion after desquamation 
had entirely ceased, and the person had been thoroughly disinfected. 
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In measles the same holds good, except in cases where no desquama- 
tion occurs ; the latter I quarantine for twenty-one days. In whoop- 
ing cough my observation has been that it ceases to bo contagious 
after the cough has lost its spasmodic character. Observation of 
quite a large number of cases of diphtlieria has led me to believe 
ttiat it is jeebly^ if at all, contagious ; and, after the disappearance 
of membrane, 1 should consider it entirely safe out of quarantine. 
1 have no experience with either small-pox or typhus worth 
recording. Very truly yours, 

ANNA LUKENS, M. D., 

liesident Physician. 

New York, April 16, 1884. 

Dear Doctor — I am very glad you have raised the interesting 
question which prompted your note, and hope you will be able to 
arrive at more definite conclusions than we possess at present. 

I do not think we can designate a set period for all cases, but 
looking upon the infective principle of 8carlatin<i as a virulent 
particle thrown oflE from the body during the disease, and chiefly 
adherent to the skin, I am of the opinion that after desqiiamation 
hoB ceased^ and thorough disinfection of person and premises prac- 
ticed, the patient may again be admitted "to school or other public 
intercourse." 

A similar principle holds with regard to other diseases on your 
list, varying our treatment with what we know of the preference 
which these poisons seem to show for certain organs of the body. I 
speak more definitely of scarlatina because my opinion is formed 
concerning the quarantine to be observed in the disease. 

Very truly yours, 

R A. BITRRALL. 

Ap^il 26, 1884. 

Dear Sir — Please to accept my apology for not answering your 
note of April 10, long ago. 

In answer to your questions as to the duration of contagiousness I 
will state that 1 claim scarlatina to be contagious as long as desquama- 
tion lasts. Forty days are suflScient. Now and then there are cases in 
which it appears to last very much longer. But that is no longer 
scarlatinal in character, but the result of dermatitis in general, in a 
skin which has not regained its original health, without its being the 
seat of an infectious or contagious process. 

Measles require eighteen days ; diphtheria is contagious until the 
last trace of inflammation or ulceration secondary to, or attending the 
diphtheritic process has disappeared ; the time is uncertain. Whoop- 
ing cou<jh ceases to be contagious with the spasmodic cough, but is 
so already before it sets in, that is during the two or three weeks of 
catarrhal premonitory stage. Variola during the whole of its des- 
quamation. Very truly yours, 

A. JACOBI, M. D. 
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The remaining answer is from an eminent sanitarian whose name 
is by his -request withheld, but whose views may be thus briefly sum- 
marized : (1.) That in small-pox the danger is past when all crusts 
are gone and the body and hair have been thoroughly cleansed, a doubt 
being expressed, however, whether there be much dang6r from the 
crusts which are found under the thick skin of the palms and soles. 
(2.) That in whooping cough the breath is the sole vehicle of con- 
tagion, and that it cannot be stated how long the cough is dangerous 
to others. (3.) That measles ceases to be contagious when the 
febrile stage and the eruption are past. (4.) That as regards scar- 
latina and diphtheria, if fomites and all extraneous sources of filth- 
poisoning be excluded, their personal contagiousness is open to ques- 
tion. 

Since the issue of the circular of inquiry above mentioned, an use- 
ful " Code of Rules for the Prevention of Infectious and Contagious 
Diseases in Schools," has been published by Dr. Alder Smith, secre- 
tary of the English Medical Officers of Schools Association, in which 
after much judicious discussion of general questions of school hy- 
giene, as regards the point immediately at issue, the duration of 
contagiousness, it is assumed that a pupil may rejoin the school, 
" after scarlet fever, in not less tlian six weeks from the date of 
the rash, if desquamation have completely ceased ; measles, in not 
less than three weeks from the date of the rash, if all desquamation 
and cough have ceased ; German measles, in two or three weeks, the 
exact time depending upon the nature of the attack ; small-pox and 
chicken-pox, when every scab has fallen oflE ; mumps, in four weeks 
from the commencement, if all swelling has subsided ; whooping 
cough, after six weeks from the commencement of the whooping, 
provided the characteristic spasmodic cough and the whooping have 
ceased, or earlier, if all cough has completely passed away ; diphthe- 
ria, in not less than three weeks, when convalescence is completed, 
there being no longer any form of sore throat, or any kind of dis- 
charge from the throat, nose, eyes, ears, etc., and no albuminuria." 
Although these rules are based upon the collective opinions of a num- 
ber of medical officers of schools, their indefiniteness shows how little 
certainty as yet exists on the subject. In measles, for example, a 
consecutive bronchial cough may endure for many weeks after the 
most scrupulous physician would imagine any risk of infection to 
linger; and in other instances the numerous "ifs" relegate to pri- 
vate responsibility the determination of the problem in each indi- 
•vidual case. So evident is this lack of certitude that a reviewer in 
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the British Medical Journal advocates for practical purposes the 
virtual abandoDment of scientific distinctions, and to adopt tbe fol- 
lowing arbitrary rules : 

" (a.) No pnpil who has been exposed to the infection of any 
contagious malady shall be admitted to a school until after the ex- 
piration of four weeks Iroin the date of such exposure. 

" (J.) No pupil who has been ill of any contagious malady shall 
be admitted to a school until after the expiration of six weeks from 
the date of the appearance of the symptoms, and then only on the 
production of a medical certificate." 

The diversity of opinions expressed by those who have had the 
largest opportunities for observation renders it evident that much 
farther accurate inquiry is needed before satisfactory conclusions' 
can be reached. Meanwhile, the period of quarantine in the com- 
moner exanthcmatic fevers may apparently be safely limited by the 
duration of desquamation, where this occurs, and in whooping cough 
by the persistence of the spasmodic character, leaving diphtheria as a 
vexed question, concerning which no data are afforded in the pres- 
ent state of our knowledge. 

Of course, the agency of infected clothing and other fomites is to 
be considered in the spread of eonta<^ious diseases through school in- 
tercourse, and the person, properties, and surroundings, should be 
thoroughly disinfected before return to school is permitted, even 
after the longest interval assigned to corporal contagiousness. 

Another possil)lc injury to health during the period of growth lies 
in the employment of children in factories uf different kind.-*. It is 
difficult, however, to frame laws which shall equitably guard adoles- 
cence from physical harm without inflicting hardship in many cases 
where the loss of even small earnings may lead to more serious priva- 
tion. In such cases an arbitrary limit of ago can hardly be established, 
since — setting aside certain industrial processes which arc essen- 
tially dangerous to health — it is evident that in a very large num- 
ber of instances individual characteristics must determine the per- 
missibility of specified work, a feeble person of eighteen or nineteen 
being unfit for an occupation which might be harmless for a younger 
but more robust youth. This subject hns enlisted the earnest atten- 
tion of the Superintendent of the Bureau of Labor Statistics, in reply 
to whoso inquiry a letter was wTitten by the Secretary, a copy of 
which i3 hereafter appended. 

Much to the regret of the Board, it has been impossible to take 
action under the statutes relating to the adulterations of food and 
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drags and to explosive illaminating oils, no appropriations having 
been made for these purposes since the first passage of the acts in 
question. The investigations and reports published under chapter 
407 of the Laws of 1881 indicate the extent and importance of the 
labor required to protect the public from adulterations and falsifica- 
tions of dietetic and medicinal articles, and it is hoped that means 
may be afforded for the earnest prosecution of this much needed 
work. 

Enoikeebino. 

The engineering work of the Board during the past year has been 
very extensive. The cases which have required examination and 
sanitary engineering aid may be classified under the following heads : 

Ist. Cases where the State is alleged to be maintaining a nuisance 
on its property, or where State works have so interfered with chan- 
nels of natural drainage as to cause a nuisance. 

Where localities believe that the health of the people is being 
injured by the action of the State, appeal is usually made to the 
State Board of Health to examine the alleged unsanitary conditions. 
These appeals are generally made to the Governor, who orders the 
State Board of Health to make the necessary examination to deter- 
mine whether or not the nuisance exists and to suggest remedies 
therefor. Almost all these complaints involve mixed sanitary and 
engineering questions and the best remedy is sometimes very diffi- 
cult to determine. On the receipt of complaints of this character 
the Board sends an engineering inspector, and if necessary a medical 
inspector also, and if the evidence is clear that the State is maintain- 
ing or causing a nuisance injurious to the health of the locality, the 
engineer is directed to prepare a report thereon containing plans for 
the remedy of the evil. 

In case it is found that the State is not responsible for the unsani- 
tary condition complained of, or that ill health arises from some 
other cause than the one alleged, report is made of the facts. The 
report of the experts is submitted to the committee on drainage, 
sewerage, and topography and either approved, modified, or disap- 
proved. The committee then makes a report to the Board contain- 
ing its official conclusions and recommendations. If this report is ^ 
approved by the Board, it is transmitted to the Governor, in case 
the reference is from him, and copies of the report are forwarded to 
the locality interested. 

There are a number of cases under this head which have been 
before the Board during the past year. The reports of the Board 
[Sen. Doc. No. 47.] 3 
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foniisb reliable basis for remedial legislative action wbere locali- 
ties claim injury to health from the public works of the State. 
They also give protection to the State from unjust demands on the 
part of localities. A notable example of this was in the case of the 
Oak Orchard Swamp where claims for thousands of dollars were 
made against. the State on account of the alleged damage from the 
canal feeder. The work of the State Board of Health and the 
State Survey combined proved conclusively that the evils complained 
of were due to natural causes and not to the canal. Without a 
topographical map of this locality made by the State Survey it 
could not have been known that the State was not to blame for the 
serious damages to property which often occur in that region. 

The second class of cases which the worl^ of the Board embraces 
are those where it has been previously determined that the State 
was responsible for a nuisance and where the appropriations have 
been made by the Legislature for the abatement of such conditions 
by the Superintendent of Public Work under the advice and direc- 
tion of the State Board of Health. These works being exclusively 
for a sanitary purpose the State Board of Health is held responsible 
that the plans adopted and their execution shall meet the sanitary 
end in view. 

When such responsibility is placed upon the Board by the Legis- 
lata re, engineering inspection is made of the locality and a de- 
tailed plan prepared for the execution of the work. In some 
cases, as in the case of the abandoned Chemung canal at Horse- 
heads, it has been necessary for the Board to keep its engineer on 
the ground during the execution of the work, in order to adapt the 
plan to contingencies which were constantly arising. The work 
done under this head during the past year has been of great benefit 
to the localities interested, and has been executed with unusual 
economy. ' 

The general policy of the Board with regard to nuisances, for 
which the State is responsible, is that they ought to be remedied in 
a thorough and permanent manner. If the State is maintaining a 
nuisance on its property or causing a nuisance on the property of 
others, it is setting a very bad example to all citizens and corpora- 
• tions. 

The third class of cases is thafe in which railway corporations or 
large manufactories have either built structures or are carrying on 
operations in such . a way as to seriously endanger the health of 
certain localities. In many casM the railways of the State have 
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bailt large embankments in such a manner as to seriously interfere 
with the natural drainage of the neighboring land. The railroads 
pay little heed to remonstrances of local boards of health on ques- 
tions of this kind, and the localities have often found it necessary to 
invoke the aid of the State Board of Health. 

In some instances it has been found that the railroads were not 
the cause of the sickness complained of, while in other cases there 
has been no doubt of their responsibility. Where their responsi- 
bility can be clearly shown by the impartial investigations of the 
State Board of Health, the railroads are inclined to follow the 
advice of the Board in remedying these evils, although in some 
cases an order from the Governor has been found necessary to secure 
the required reforms. The same may be said of the manufacturing 
interests which have been complained of. 

' The fourth class of cases are those which arise from the alleged 
influence of the acts of one town upon the health of citizens of 
another. Local Boards of Health, feeling that the health of the 
citizens of their community is affected by causes outside of their 
own jurisdiction appeal to the State Board for redress. The most 
important of these cases relate to sewage disposal, the contamination 
of water supplies and the saturation of soil by the backing up of 
ground or surface water. 

Some very important cases have arisen during the past year, in- 
volving the sanitary influence of one town upon another, requiring 
thorough and most careful investigation by 'sanitary and engineer- 
ing experts, and as the result of the studies of the committee in 
that direction two extremely important laws have been prepared and 
submitted to the Legislature, one to provide for the protection of 
potable water supplies of the State, and the other to promote the 
construction of ontfair channels for drainage of the larger swamps. 

The present laws are clearly inadequate to protect potable water 
supplies from such contamination as may occur by the pollution of 
the ground-water in the neighborhood of these supplies. The ques- 
tion of the protection of potable waters to prevent the germs of 
disease from being carried into them in sufficient quantities to en- 
danger the health of the commimity which uses it, is one of the 
most difficult which sanitary engineering science is forced to con- 
tend with. An act that may be perfectly harmless in one locality, 
under other conditions is liable to be dangerous to the purity of the 
water. So varied are the circumstances which surround the source 
of different water supplies that the Board has found it impossible 



20 [Senate 

to frame a general law, which would afford efficient protection to 
all without placing unnecessarily burdensome restrictions upon some. 
They have therefore proposed that the legislature empower the 
State Board of Health to make rules and regulations for the protec- 
tion of each separate potable water supply. 

In the matter of the drainage of the great swamps, the investiga- 
tions of the Board show that many thousands of people are suffering 
either from absolute illness or f r dm debility due to miasmatic influence 
of the great swamps in the State. The aggregate number of cases of 
illness due to this cause is enormous. Under the existing laws little 
or nothing can be done toward the drainage of the great swamps 
of the State, the total acreage of which is supposed to be from two 
hundred to two hundred and fifty thousand acres. 

Experience has shown that the localities are utterly unable to cope 
with the problem of the draining of extensive areas. The committee 
has recommended that the State loan to the localities the sums neces- 
sary to execute the drainage works, the plans for such works being 
approved by the State Board of Health. The repayment of this 
loan is to be from assessments on the property benefited ; but none 
of these assessments are to be made for five years after the improve- 
ment is completed and ten years is then to be given for the repay- 
ment of the whole loan, the purpose being to make the repayment 
of the loan as easy as possible to the people, since they will not be 
called upon for any payment until the land has been reclaimed and 
made productive. 

It is believed that under this system, which is but a modification of 
that so successfully practiced in England, the great swamps of the 
State may bo reclaimed, millions of dollars worth of productive land 
added to the wealth of the State, and the lives and health of 
thousands of its citizens saved. 

The fifth class includes cases where the local authorities desire the 
advice and assistance of the State Board of Health in sanitary matters 
pertaining to their localities, because questions have arisen which 
require more technical sanitary knowledge than they can command 
and where the citizens desire the advice of some authority in such 
matters which they believe both competent and impartial. This 
class also includes cases in which local authorities are not inclined to 
act in the matter of sanitary reform and where bodies of citizens, 
believing that grave evils threaten the community, appeal to the 
State Board in order to compel the looal authorities to do their duty. 

In no way has the work of the State Board of Health been more 
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effective daring the past year than in giving the needed advice regard- 
ing the sewerage and drainage of the towns and villages of the State. It 
is not the purpose of the Board to make detailed plans for the sewerage 
and drainage of localities where the State has no responsibility for 
the unsanitary conditions. The State Board is generally called on 
to advise in a general way as to the necessity for sewerage or drainage 
in a special locality, as to the advisability of this or that method of 
sewerage, and as to the sanitary effect of various proposed methods 
of sewage disposal. 

There are generally several factions in localities, each taking 
different views regarding these matters, who are often willing to 
submit their differences to the decision of an impartial Central 
Board. The purpose of the Board is to use its rapidly accumulating 
experience to assist localities in determining in a preliminary way 
as to the necessity for sewerage or drainage works and as to the 
general character of the work needed to meet the wants of the 
locality ; leaving to the community itself to secure its own engi- 
neer and make its own plans to carry out the general recommenda- 
tions of the Board. 

In certain cases where several communities are involved in the 
work and where the sanitary problem is difficult, it has been neces- 
sary to state quite specifically what remedies should be applied for 
the serious evils which were found to exist. The purpose of the 
Board is not to do for localities that which they can do for them- 
selves, but to help them by advice as to those matters which require 
more experience and technical knowledge than any locality is likely 
to command. 

In this preliminary advice in regard to sewerage and drainage 
works, the recommendations of the Board are felt by the friends of 
sanitary reform in the locality, to be more effective in overcoming 
opposition than the advice of some private engineer would be, be- 
cause of the official weight which it carries and the certainty that 
it is disinterested. 

It is believed that during the past year the State Board of Health 
has accomplished a very large amount of good by responding to 
numerous appeals for advice and assistance in determining the 
necessity and general character of sewerage and drainage works. 

In the appendix will be found the reports in detail which have 
been made in response to these requests and appeals. Every effort 
is made by the Board to keep thoroughly abreast with the most 
recent knowledge regarding the experience of other States and 
countries in sewerage and drainage works. The question of sewage 
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disposal is receiving constant and thorough examination in view of 
the difficnlties which are arising in this matter and which are sure 
to rapidly increase. 

FmANOIAL. 

As will be seen by reference to the report of the executive and 
finance committee, the expenses of the Board daring the past fiscal 
year have exceeded the amount of its appropriation, the sum voted 
by the Legislature for the prosecution of its work being but $20,000, 
while the actual expenditures foot up to $21,971.36. 

Fortunately, an unexpended balance to its credit at the beginning 
of its last fiscal year enabled the Board to discharge its obligations 
without incurring indebtedness ; but the large growth of its regis- 
tration work and the unprecedented demand for its engineering and 
sanitary counsel warn the Board of threatened financial embar- 
rassment during the coming year unless the $20,000 granted by the 
last Legislature for the continuance of its work is supplemented by 
a suitable subsidy in the supply bill. 

Urgent appeals are frequently received from local boards of health 
and citizens of various parts of the State for advice and assistance 
in questions of supreme moment to public health, requiring for 
their elucidation skilled sanitary inspection and often exact analytical 
examination. As far as the pecuniary resources of the State Board 
have permitted, prompt response ^has been made to such appeals ; 
but as they increase in number lack of means compels reluctant neg- 
lect of some of them. Furthermore, under the duties imposed upon 
the Board, to '' make inquiries in respect to the causes of disease, 
and especially of epidemics, and investigate the sources of mortality, 
and the eflEects of localities, employments, and other conditions upon 
the public health," it is evident that a system of sanitary investiga- 
tion was contemplated far beyond the present possibility of attain- 
ment, but absolutely needful to enable it to take " cognizance of 
the interests of health and life among the people of the State." 
Toward the fulfillment of these, the most important duties of the 
Board, the sum of $15,000 is asked, and even with this, in view of 
a threatened epidemic visitation, the demands upon the Board during 
the coming year will probably exceed its powers of compliance. 

The regular appropriation ot $20,000 barely suffices to defray the 
expenses incident to the reception, recording, filing and indexing of 
the State vital statistics at the central office, together with the 
voluminous correspondence necessitated by the wide range of ques- 
tions constantly referred for reply. 



No. 47.] 28 

Effluvium nuibanoeb. 

Under direction of the Governor, and in response to appeals 
from citizens sofiering from their injurious effects, inspectors have 
been employed to the extent of the Board's limited means ; bat 
here again it has been crippled for want of resources. Offensive 
businesses have continued particularly during fogs and under cover 
of night. Nothmg short of a corps of inspectors on duty both night 
and day can bring about that degree of vigilance necessary for the 
successful detection and correction of these pernicious practices. 

Details of the work in this direction will be found in the appendix. 

QUARANTINB. 

The report on quarantine reveals the startling fact that under 
existing statutes but four diseases are quarantinable, viz. : small- 
pox, cholera, yellow fever and typhus fever. The health officer of 
the port has no power to prevent the free entrance into the State of 
patients suffering from diphtheria, scarlet fever, measles or typhoid 
fever. Additional legislation is recommended by the Board to ex- 
tend his powers to all infectious diseases, and to require clean bills 
of health from masters of vessels. Another serious difficulty con- 
fronting the efficient administration of quarantine is to be found in 
the fact that the health officer has no power or means provided 
to detain, during period of incubation, persons who refuse to 
be vaccinated. The surgeons of vessels are thus encouraged in an 
indifference to the sanitary safety of the passengers, which would 
speedily disappear were the financial interests of the consignees in 
any manner jeoparded. Some practical suggestions for meeting 
this and other weaknesses of the quarantine law will be found in 
the regular report in appendix. 

KespectfuUy submitted. 

EDWARD M. MOORE, M. D., 

President. 
ERASTUS BROOKS, 
J. SAVAGE DELAV AN, M. D., 
GEORGE W. COOKE, M. D., 
WOOLSEY JOHNSON, M. D., 
ALFRED MERCER, M. D., 

DENIS O'BRIEN, \'"of'Eec^th. 

Attorney-General. 
WM. M. SMITH, M. D., 

Health Officer of Port. 
JAMES T. GARDIjNER, 

Director of State Survey. 
ALFRED L. CARROLL, M. D., 

Secreta/ry. 



Members of StcUe Board 



FINANCIAL EXHIBIT. 



Financial exhibit for year, October 1, 1883, to September 
30, 1884, total $21,971 36 



Made up as follows : 

For members' traveling expenses $1, 726 65 

For salaries and wages 11, 651 97 

For expert services 2, 771 89 

For miscellaneous expenses 1, 863 97 

For furniture 518 84 

For expressage and telegraphing 180 79 

For printing and stationery 2, 944 96 

For library 282 88 

For unclassified payments 29 41 

$21,971 36 



Balance unexpended October 1, 1883 $8, 585 43 

Special appropriation for year 20, 000 00 

$28, 585 43 
Deduct above expenses 21, 971 36 

Leaving a balance October 1, 1884, of $6, 614 07 

The details of this expenditure are given below. 

Traveling and Neorssabt Fxpbnses of Members. 

1883. 

Oct. 25. Erastus Brooks, per itemized account $87 01 

80 20 

19 46 

9 00 

39 20. 

13 45 



25. Dr. Edward M. Moore, per itemized account 
Nov. 9. James T. Oardiner, per itemized account. . • 
15. James T. Gardiner, per itemized account. . . 
15. J. Savage Delavan, per itemized account . « . 
20. James T. Gardiner, per itemized account . . • 
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1883. 

Nov. 21. Wm. M. Smith, per itemized account (38 05 

21. James O. Hunt, per itemized accoant 42 84 

Dec. 1. James T. Gardiner, per itemized accoimt .... 26 40 

9. James T. Gardiner, per itemized accoant. ... 22 10 

23. James T. Gardiner, per itemized accoant 26 00 

Erastas Brooks, per itemized accoant, 21 75 

26. Elisha Harris, per itemized accoant 692 60 

1884. 

Feb. 20. Wm. M. Smith, per itemized accoant 13 60 

Jan. 20. Erastas Brooks, per itemized accoant 44 29 

Mar. 12. J. Savage Delavan, per itemized accoant 12 45 

Dr. Edward M. Moore, per itemized accoant. 109 60 

13. James T. Gardiner, per itemized accoant. ... 12 55 

April 4. Alfred L. Carroll, per itemized accoant 19 25 

James T. Gardiner, per itemized accoant ... 18 25 

29. James T. Gardiner, per itemized accoant. ... 30 52 

J,ames G. Hant, per itemized accoant 17 10 

May 17. James T. Gardiner, per itemized accoant. ... 34 17 

21. Alfred L. Carroll, per itemized accoant 24 49 

Wra. M. Smith, per itemized] accoant 28 20 

Erastas Brooks, per itemized accoant 38 94 

31. George W. Cooke, per itemized accoant 16 68 

31. Alfred L. Carroll, per itemized account 25 53 

E. M. Moore, per itemized account 42 28 

June 24. James T. Gardiner, per itemized accoant, ... 10' 05 

James T. Gardiner, per itemized accoant. ... 10 00 

July 27. J. Savage Delavan, per itemized account 18 71 

Erastus Brooks, per itemized account 38 45 

Sept. 9. Geo. W. Cooke, per itemized account 26 93 

16. James T. Gardiner, per itemized account 116 55 



$1, 726 65 

Salabibs and Wages. 
1883. 

Nov. 1. Salaries for October $879 66 

Dec. 1. Salaries for November 966 o3 

1884. 

Jan. 1. Salaries for December 966 33 

Feb. 1. Salaries for January 966 33 
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1884. 

Mar. 1. Salaries for February $688 00 

April 1. Salaries for March 708 32 

May 1. Salaries for April 1, 143 69 

June 1. Salaries for May 1, 066 66 

July 1. Salaries for June 1, 066 66 

Aug. 1. Salaries for July 774 99 

Sept 1. Salaries for August 774 99 

Oct. 1. Salaries for September 1, 650 01 

$11,651 97 

Special Expeki Sebvioes. 
1883. 

Oct. 20. J. W. Holmes, for surveys on Oak Orcliard 

swamp $19 00 

30. E. G. Love, for butter analyses 105 00 

Nov. 3. Arthur HoUick, for inspections at Glen Cove, 

etc 40 00 

3. N. L. Britton, for examination of algae, slimes, 

etc 25 00 

3. Charles E. Munsell, for inspections at Glen 

Cove 40 00 

3. Willis G. Tucker, for -testing kerosene, etc. . . 15 00 

3. S. A. Lattimore, for services as public analyst, 

per account 48 00 

3. Emil Kuichling, for services as sanitary engi- 
neer 72 50 

12. J. W. Holmes, for surveys on Oak Orchard 

swamp . 132 00 

22. Dr. F. C. Curtis, for services as medical in- 
vestigator 15 00 

22. Edward W. Martin, for examination and re- 
port on adulterated cheese 50 00 

Dr. E. M. Moore, for medical inspections .... 50 00 
Dec. 1. Emil Kuichling, for services as sanitary engi- 
neer. 86 50 

3. S. A. Lattimore, services as public analyst ... 8 00 

4. Arthur Hollick, for inspections at Glen Cove, 30 00 
4. Edwin P. Clark, for services as nuisance de- 
tective 32 00 
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1883. 
Dec. 6. N. L. Britton, for examination of algse, etc., 

at Glen Cove $20 00 

6. E. G. Love, for analyses of butter, etc 50 00 

7. Charles £. Monsell, for inspections atGlenOove 35 00 
20. Dr. J. S. Oooley, for investigating prevalent 

diseases 50 00 

20. Dr. F. C. Curtis, for services as medical in- 
vestigator 36 • 00 

20. Arthur Hollick, for services as inspector, per 

account 30 00 

1884. 

Jan. 3. G. C. Caldwell, for testing kerosene 12 00 

4. S. A. Lattimore, for testing car oil 5 00 

4. Dr. F. C. Cartis, for medical investigation at 

Cobleskill 6 00 

4. Eichard Prescott, for services as sanitary engi- 
neer 10 00 

24. Dr. Wm. Govan, for investigating typhus 

among railroad laborers 20 00 

25. Dr. A. L. Carroll, for money to pay for tracing 

map of Staten Island 15 00 

25. Dr. T. B. Cooley, for collecting suspicious oil 

samples 4 89 

25. W. G. Tucker, for testing kerosene 78 00 

Feb. 4. W. G. Tucker, for testing kerosene 69 00 

11. Dr. J. H. Hunt, for services in the investiga- 
tion of typhoid at Port Jervis 11 00 

23. J. W. Holmes, for surveys at Oak Orchard 

3wamp 276 00 

23. i)r. Eugene Beach, for investigating enteric 

fever in Fulton county, etc 52 00 

27. Arthur Hollick, for services as sanitary in- 
spector 30 00 

Mar. 8. S. A. Lattimore, testing kerosene 6 00 

S. A. Lattimore, analyzing butter, candy, etc., 45 00 

7. Arthur Hollick, services as sanitary inspector, 10 00 

8. Dr. F. C. Curtis, for medical inspection at 

Yorktown 14 00 

8. Arthur Hollick, for sanitary inspection on 

Staten Island 10 00 
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18'84. 
Mar. 12. G. C. Caldwell, for services as public analyst, $22 40 
May 1. Arthur Hollick, for services as sanitary in- 
spector 37 70 

8. Horace Andrews, C. E., for drawing maps, 

etc 14 00 

15. G. C. Caldwell, for services as public analyst, 50 00 
. 20. Horace Andrews, C. E., for tracing map of 

Port Jervis 13 90 

June 7. Arthur Hollick, for services as nuisance in- 
spector 15 00 

July 9. Arthur Hollick, for services as nuisance in- 
spector 15 00 

11. W. G. Tucker, for services as public analyst, 61 00 

16. Horace Andrews, C. E., for services as sanitary 

engineer 90 00 

24. Dr. Eugene Beach, for services in investigat- 
ing trichinosis at Arietta 30 00 

Aug. 6. Dr. Wra. Hailes, for microscopic examination 

of human muscle for trachina 50 00 

7. Arthur Hollick, for services as sanitary in- 
spector 35 00 

Sept. 6. Horace Andrews, C. E., for services as sanitary 

engineer 150 00 

5. Horace Andrews, C. E., for services as sanitary 

engineer 100 00 

5. O. S. Wilson, C. E., for services as sanitary 

engineer 300 00 

12. Dr. F. 0. Curtis, for investigating cholera 

asphyxia at Hoosick Falls 5 00 

15. Arthur Hollick, for services as inspector 10 00 

28. Horace Andrews, for services as sanitary engi- 
neer 110 00 

Dr. K. M. Moore, investigating epidemic at 

Lockport 50 00 

$2,771 89 
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MlSOELLANBOnS ExPJENDITUBES. 

1883. 

Nov. 3. Arthur Hollick, expenses as nuisance inspector, $18 40 

3. G. 0. Caldwell, expenses as pnblic analyst ... 20 33 

3. Frederick Carman, for expenses 6 00 

3. Charles £. Mnnsell, expenses as chemical in- 
spector 7 88 

3. S. A. Lattimore, expenses as public analyst. . 33 ^9 

3. Emil Kuichling, expenses as sanitary engineer, 24 33 
15. Horace Andrews, expenses at Oak Orchard 

swamp 24 50 

17. Thomas Evershed, expenses at Oak Orchard 

swamp 41 64 

22. Dr. F. C. Curtis, expenses investigating epi- 
demic at Port Jervis 12 70 

92. John Kerr, for detective services at Newtown 

creek 226 00 

22. Edward W. Martin, expenses while investigat- 

ing lard cheese $8 00 

23. Dr. B. M. Moore, expenses as medical in 

spector 6 78 

Dec. 1. Emil Kuichling, expenses as engineer 6 04 

3. 8. A. Lattimore, expenses as public analyst. . 5 18 

4. Arthur Hollick, expenses as nuisance inspector, 24 70 
4. Edwin P. Clark, expenses as nuisance in- 

spector 3 95 

7. Charles E. Mnnsell, expenses at Glen Gove. . 7 00 

20. Dr. J. 8. Cooley, expenses as medical in- 
spector 3 30 

20. Dr. F. C. Curtis, expenses as medical inspector, 21 23 

20. Arthur Hollick, expenses as inspector 12 70 

1884. 

Jan. 4. 8. A. Lattimore, expenses as public analyst. . 80 
4. Dr. F. C. Curtis, expenses for inspections at 

Cobleskill 3 07 

. 4. Richard Prescott, expenses as sanitary engi- 
neer. . ; 3 20 

25. W. G. Tucker, expenses as public analyst. ... 12 81 
Feb. 4. W. G. Tucker, expenses as public analyst. ... 1 85 

26. Dr. F. P. Foster, for 60 slips of animal vaccine, 5 00 

27. Anna L. Mattimore, for type-writing 9 02 



No. 47.J 31 

1884. 
Feb. 27. Oharles £. Mansell, for expenses at milk id- 

vestigation, Orange county $46 90 

27. Arthur Hollick, for expenses as inspector 13 55 

27. A. B. Husted, for bovine virus 7 50 

27. Subscription to Sanitarian for 1884 4 00 

Mar. 3. S. A. Lattimore, for expenses as public analyst, 09 

6. Oharles H. Leonard, for vaccine virus 2 00 

7. Arthur Hollick, for expenses as sanitary in- 

spector 3 80 

18. Frederick Oarman, for expenses attending 

meeting of Board 22 00 

April 1. S. A. Lattimore, for expenses attending meet- 
ing of Board. 24 32 

4. Horace Andrews, 0. E., for expenses as engi- 

neer 19 51 

5. 0. H. Zielman, for engrossing resolutions on 

death of Dr. Harris 20 00 

8. Dr. F. 0. Ourtis, for expenses as sanitary in- 

spector 11 24 

8. Arthur Hollick, for expenses as sanitary in- 
spector 4 25 

27. I. L. Oarman, for engrossing 24 sheets of death 

certificates 24 00 

Anna L. Mattimore, for engrossing 40 sheets 

of death certificates 40 00 

June 7. Arthur Hollick, for expenses as inspector 4 55 

24. Isabel L. Oarman, for engrossing 8 sheets of 

death certificates 8 00 

26. Stewart G. Spier, for type- writing 1 98 

26. Anna L. Mattimore, for engrossing 80 sheets 

of deaths 80 00 

July 1. Howard Batchelder, for engrossing 56 sheets 

of deaths 56 00 

8. Arthur Hollick, for expenses as sanitary in- 

spector 6 20 

9. Frederick Carman, for expenses attending 

Board meeting 14 05 

11. W. G. Tucker, for expenses as public analyst, 14 57 
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1884. 
Ja]j 16. Horace Andrews, C. £., for expenses as sani- 
tary engineer $24 80 

24. Dr. Eugene Beach, expenses while investigat- 
ing trichinosis • 21 60 

I . L. Carman, for engrossing 24 sheets of 

death certificates 24 00 

Aug. 1. Anna L. Mattimore, for engrossing 72 sheets 

of death certificates 72 00 

6. Frederick Carman, for expenses in attendance 

on drainage committee 29 10 

6. Stuart G. Spier, for type-writing. 2 58 

Bodgers & Kuso, for type-writing 12 70 

7. Dr. Wm. Hailes, for slides for microscope. . . 31 00 
7. Arthur Hoiiick, for expenses as inspector .... 30 70 

12. I. L. Carman, for engrossing 25 sheets of death 

certificates , 26 00 

Sept. 4. Anna L. Mattimore, for engrossing 12 sheets 

of death certificates, . 12 00 

Anna L. Mattimore, for type- writing 25 76 

Horace Andrews, C. £., for expenses as sanitary 

engineer 14 10 

Horace Andrews, C. E., for expenses as sanitary 

engineer 15 37 

D. S. Wilson, C. E., for expenses as sanitary 

engineer 165 94 

I. L. Carman, for engrossing 32 sheets of deaths, 32 00 

Howard Batchelder, for engrossing 48 sheets 

of deaths 48 00 

Dr. F. C. Curtis, for expenses as medical in- 
vestigator 4 93 

15. Arthur HoUick, for expenses as sanitary in- 
spector 2 70 

23. Horace Andrews, C. E., for expenses as sanitary 

engineer 19 64 

Anna L. Mattimore, for type-writing 18 96 

Stuart G. Spier, for type-writing 7 50 

May 8. Anna L. Mattimore, for type- writing 6 63 

June 13. Stuart G. Spier, for type-writing 3 93 

Sept. 20. Stuart G. Spier, for type-writing materials 1 98 
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1884. 
Sept. 30. Brace GallieD, for engrossing 40 sheets births, $40 00 
Anna L. Mattimore, for engrossing 76 sheets 

deaths 76 00 

1883. 
Nov. 2. Dr. Elisha Harris, for expenses for experts on 

visit to Oroton water shed 118 36 



$1, 863 97 



FuRNiTUBE Account. 
1883. 

Nov. 6. Westcott, for two oak desk-stools $9 60 

1884. • 

Jan. 15. Wm* M. Whitney, baskets, dusters, etc 4 65 

Feb. 25. Van Heusen, Charles & Co 28 00 

May 4. R. Hoe & Co., one letter press 40 75 

June 9. Wm. Wales, one microscope and appurtenances, 266 10 
21. Wm. Wales, furnishings for microscope and 

appurtenances 22 50 

J. H. McCalister, furnishings for microscope 

and appurtenances 9 34 

July 10. S G. Spier, one type- writer 100 00 

Aug. . 9. Farley & Hoffman, one microscope case 16 00 

Keuffel & Esser, one anemometer 22 00 

$518 84 



EXFBESSAGB AND TeLBOBAPHIKO. 

1883. 

Nov. 1. American Express Co., for October $10 45 

1. National Express Co., for October 3 70 

Dec 1. American Express Co., for November 4 85 

1884. 

Jan. 4. American Express Co., for December 4 30 

Feb. 2. American Express Co.,' for January 6 85 

' 26. Western Union Tel. Co 2 97 

March 5. American Express Co., for February 6 00 

[Sen. Doc No. 47.] 5 
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1884. 
March 8. National Express Co., for January 

National Express Co., for February 

31. American Express Co., for Marcli 

National Express Co., for March 

May 1. American Express Co., for April 

Western Union Tel. Co., for April 

National Express Co., for April 

American Kapid Tel. Co., for April 

June 4. Commercial Telephone Co., for May 

Western Union Tel. Co., for May 

National Express Co., for May 

American Express Co., for May 

July 5. Commercial Telephone Co., for June 

American Express Co., for June 

Western Union Tel. Co., for June 

National Express Co., for June 

Aug. 7. American Express Co., for July '. 

National Express Co., for July 

Western Union Tel. Co., for July 

Commercial Telephone Co., for July 

Sept. 6. Commercial Telephone Co., for August 

Western Union 'iel. Co., for August 

American Express Co., for August 

National Express Co., for August 

30. National Express Co., for September 

American Express Co., for September 

Western Union Tel. Co., for September 

Commercial Telephone Co., for September. . . 



13 05 



5 95 


2 05 


2 20 


4 20 


1 66 


5 75 


2 38 


6 00 


2 15 


4 05 


8 39 


5 00 


7 50 


2 82 


4 00 


9 19 


12 52 


5 21 


5 00 


5 10 


7 73 


4 70 


8 00 


3 20 


4 05 


4 57 


5 25 


$180 79 

p 



PRrNTINO AND STATIONERY. 



1883. 



Dec. 7. B. K. Qnayle, printing three reams note 

Fei^son Halpen, printing 9,000 envelopes. . . 

1884. 
Feb. 27. Weed, Parsons & Co., planting per aceonnt. . 
Mar. 31. Yan Benthuysen & Co., printing per account. . 
Yan Benthuysen & Co., printing per accoant. . 



$12 00 
8 00 

583 80 
225 00 
634 75 
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1884. 
May 10. Julius Bien & Co., for photo-lithography 

per account $31 00 

12. Julius Bien & Co., for photo-lithography 

per account 64 00 

20. Van Benthuysen & Sons, printing 42 50 

Van Benthiiysen & Sons, printing 611 00 

June 26. Julius Bien & Co., printing 40 00 

Weed, Parsons & Co., printing 265 59 

Fergus Halpen, printing 13 00 

July 10. Edwin Ellis & Co., stationery 2 25 

Aug. 6. Julius Bien & Co., lithography.. 22 50 

D. R. Niver, filling hektograph 2 50 

12. Bender & Sons, for letter clips 5 25 

Sept. 15. R. K. Quayle, per account 54 12 

23. Fergus Halpen, for printing envelopes 17 90 

30. Julius Bien & Co., for lithographing 223 50 

Samuel Raynor, for account October, 1881. . . 12 30 

Argus Co., for printing 74 00 

$2, 944 96 



Library Account. 

1883. 

Dec. 31. B. Westerman & Co., for books ^158 58 

1884. 

April 2. B. Westerman & Co., for books 4 73 

21. Subscription to sanitary engineer 4 00 

Jane 4. Journal of comp. med. subscription to 10 00 

6. Albany city directory 3 00 

6. J. H. Vail & Co., for books 52 23 

July 9. W. F. Christern, for books 9 50 

D. Van Nostrand, for books 2 14 

Sept. 23. B. Westerman & Co., for books 38 70 

$282 88 
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Unclassified Payments at Centbaj, Office. 

1884. 

Feb. 23. Petty cash paid by Dr. Harris to Jan., 1884. . $8 16 

25. Petty cash, John Palmer, for lettering 3 00 

27. Petty cash paid by Frederick Carman, chief 

clerk in charge 3 60 

April 11. Petty cash paid by Dr. A. L. Carroll 5 05 

June 26. Kent of P. O. box for quarter 3 00 

Petty cash paid by Frederick Carman, chief 

clerk in charge. 1 60 

Petty cash paid by Dr. A. L. Carroll, sec'y... 5 00 

$29 41 

ERASTUS BROOKS, Chairman, 
GEORGE W. COOKE, M. D. 



CENTRAL OFFICE. 



A few extracts are given showing the nature of the correspond- 
ence at the Central Office. 

Application having been made by the Brooklyn Health Depart- 
ment for the aid of the State Board in investigating cow stables 
beyond the city's jurisdiction, but fl*om which the city suffered 
through its milk supply, Dr. McLean was commissioned to act for 
the State Board of Health. The following is his report: 

Bhooklyn, N. T., July 19, 1884. 

Alfred Ludlow Cakboll, Esq., 

Secretary State Board of Healthy Albany^ N, Y, .•. 

Sib — In compliance with yours of 26th ult., I have examined 
many of the cow stables in Flatbush, but these stables are so inter- 
cepted with others in adjacent townships that it is difficult to draw 
a line, and to render this inspection of public benefit it should know 
no such line. The energetic action of the board of health of this 
city against diseased milk-producing cows is driving them all beyond 
the city limits in various directions. This city is doing all that it 
can to mitigate this prolific source of disease, still the same condi- 
tion exists, and I regret to say, under no supervision. 

There are other diseases which should be taken cognizance of as 
well as contagious pleuro-pncumonia, such as tuberculosis, also the 
hygienic and sanitary condition of the stables, the latter conditions 
in many instances being deplorable, and to expose milk to the con- 
taminated condition of many of the stables cannot fail to be a fer- 
tile source of conveying diseased germs. The above remarks refer 
to stables beyond the city limits. In my inspection yesterday in 
the Flatbush district, I fonnd in the possession of four different 
owners, about 200 head of cattle, fed principally upon boiled garb- 
age, obtained from the large hotels of this and Kew York city ; 
these are kept for beef-producing purposes, and I say such meat 
cannot be a nealthy article of diet with the same owners feeding 
upon the same material about 400 pigs. This within a '^ stone 
throw " of the city limits and in close proximity to the penitentiary 
and county buildings. If consistent I would suggest that my power 
of inspection be extended to the surrounding townships, and that 
cognizance be taken of the subjects referred to above. A detailed 
report of the condition of the Flatbush township will be mailed to 
you at an early date. 

Respectfully, 

L. W. McLEAN, M. R. C. V. S. 



38 [Senate 

Measures were taken through publicity to correct the evil above 
referred to and the report of the inspector being called for was 
as follows : 

Brooklyn, Augvst 23, 1884. 

Alfbed Ludlow Carboll, M. D., 

Secreta/ry State Boa/rd of Healthy Albany y N. Y.: 

Sir — I beg to report that I have examined the cow stables in the 
Flatbush district, twenty-eight in number, and containing 477 (four 
hundred and seventy-seven) cows, and while I found none affected 
with acute contagious pleuro-pneumonia, a considerable number 
showed symptoms of old lung lesions of said disease. 

List of Cow Stables Inspected in Fla£bush, 

Cows. 

Patrick Oats, Kirk avenue near Brighton road 48 

J. W. Wilder, Coney Island road 11 

Louis Britz, Cayton avenue 13 

Wm. Smith, Smith's hotel 6 

Owen Cumiskey, Adam street 5 

Fred Behrens, Franklin avenue 36 

D. Kellmer, Franklin avenue 4 

C. Hoffman, Watrous' old house 9 

W. Moran, in rear of Watrous' old house 11 

W. Bolan, in rear of Watrous' old house 14 

T. McGibney, Church lane 36 

T. Trimmer, Cedar street 7 

Wm. D. Gattis, Malbone street 11 

E. Seniiott, East New York avenue , 60 

John Brady, East New York avenue 17 

J. Clancy, East New York avenue 25 

R. Kelley, East New York avenue 30 

Thos. Turrin, East New York avenue 9 

P. Murphy, Rochester avenue 20 

J. Fox, Rochester avenue 22 

Henry Monahan, Clarkson street 6 

Wm. Crozier, William street 22 

T. McKenney, Prospect street 8 

Mrs. O'Oonnell, Baker street: 6 

J. MoUineanx, East Broadway 17 
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COWB. 

J. Morrow, East Broadway 11 

F. Fitzpatricky Canarsie road 6 

J Holahan, Erasmus street 5 

Twenty-eight stables 477 



The sanitary and hygienic condition of many of the stables could 
be much improved. Allow me to again draw your attention to the 
detrimental effect that the system practiced in this district of feeding 
so many cattle upon boiled garbage must necessarily have upon our 
food and milk supply, and that some sanitary regulations should be 
enforced in relation to the hundreds of pigs fed under the same 
system. 

Respectfully, 

L. McLEAN. 

The following notification of the existence of tuberculosis was 
received : 

Brooklyn, N. T., Noveniber 10, 1884. 

Doctor A. L. Carroll, Secretary State. Board of Healthy Albany j 
N. Y.: 

DficAR DocnoR — The following report was made to me this mom- 
ing by Meat Inspector Hobday of this department ; its importance 
will be apparent at a glance. 

"On Wednesday last, November 6, I heard that seventeen (17) 
cows from the west had been sent to Foster's Meadows, Long Island, 
I suspected that the cows were sick. I went to Foster's Meadows 
on Friday (Nov. 7), and within a distance of three (3) miles I found 
tliree (3) of these cows that had died of tuberculosis, one of them 
on the farm of George Baab. 

" I was unable to trace the remaining fourteen (14). The cows 
were said to belong to a man from the west, whose name I was un- 
able to learn. W. J. Hobday, Inspector." 

Respectfully, 

J. H. RAYMOND, M. D., 

Commissioner. 
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Notices to the local boards of health of the vicinity were sent 
oflE, of which the following is a copy : 

State Board of Health of New York, ) 
Ai^RAxn J November 11, 1884. J 

To the Supervisor of 

Sir — The following report, made by Meat Inspector Hobday 
to the health department of Brooklyn, has been transmitted to this 
office: 

" On Wednesday last, November 5, 1 heard that seventeen (17) 
cows from the west had been sent to Foster's Meadows, Long Island. 
I suspected that the cows were sick. I went to Foster's Meadows 
on Friday, November 7, and within a distance of three (3) miles I 
found that three (3) of these cows had died of tuberculosis, one of 
them on the farm of George Baab. 

" I was unable to trace the remaining fourteen (14). The cows 
were said to belong to a man from the west, whose .name I was un- 
able to learn. W. J. Hobday, Inspector." 

The importance of this matter, to both cattle-owners and the 
public, is evident. You are therefore requested, in accordance with 
section 2 of the act for the preservation of the public health, to 
immediately convene your town board of health and take all pos- 
sible steps to trace and prevent farther movement of the diseased 

cattle 

EDWAKD M. MOORE, M. D., 

President 

ALFRED LUDLOW CARROLL, M. D., 

Secretary and Exe<mtvi)e Officer, 

The following return was received from Newtown : 

Newton, Queens County, N. Y. 
Report of the committee on nuisances in the matter of sick cows sold 
in the county of Queens, referred to in a letter from the State 
Board of Health, dated November 11, 1884 : 

The undersigned, your committee, respectfully reports, that in the 
above matter after a careful inquiry, we have ascertained the fol- 
lowing facts : 

1. On the 1st of November, 1884, a cattle-dealer whose name is 
Rosenberg, sold fourteen cows in Hayestown (Jamaica), some of 
which he sold to the farmer George Baab of Foster^ s Meadows, as 
referred to in letter of State Board. 
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3. The C0W8 referred to were brought from Kings county through- 
out town by way of Middle Village and of Richmond Hill to 
Jamaica. 

3. The said Rosenberg lives with his brother-in-law, also a cattle- 
dealer, at 71 Graham avenue, Brooklyn. 

4. Our witness for above facts is Franz Abt, from Ridgewood. 

Respectfully, 

EMANUEL BRANDON, 

THOMAS F. McDonald. 

November 28, 1884. 
To Secretary State Board of Healthy Albany^ N. Y, : 

Sir — 1 send you the above copy of part proceedings held at 
board of health meeting November 24, 1884, per directions of the 
board. I remain, 

Yours faithfully, 

WILLLA.M O' GORMAN, 

Town Clerk. 

The following notification of hog cholera was received : 

Brooklyn, N. Y., Dec. 15, 1884. 

A. L. Carroll, M. D., Secretary State Board of Health : 

Dear Doctor — Inclosed please find report of Dr. McLean to 
this department upon the subject of hog cholera in Flatbush. 

Very respectfully, 

R. M. WYCKOFF, M. D., 

Secretary^ 
Per G. I. 

Brooklyn, December 13, 1884. 

Commissioner J. H. Raymond, Department of Healthy City : 

Sir — I beg to report that I have finished my investigation as to 
the alleged outbreak of hog cholera in the Flatbush district and find 
that its prevalence there is beyond a doubt. As requested by you I 
co-operated with the local authority in this investigation ; I purchased 
several animals affected in various stages of this disease, some ot 
them exhibiting the characteristic physical signs ; they were kept 
alive for a few days and their symptoms carefully noted, when au- 
topsies were made upon the carcasses, and the specific lesions ot hog 
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cholera obtained in the thoracic and abdominal viscersd, the mortal- 
ity from the disease in the district referred to must have been very 
high, and to stamp it out will require extreme and ener^tic 
measures. 

The hygienic and sanitary conditions under which these piggeries 
are maintained are utterly defective, and their close proximity to 
the city constitutes a standing menace to the health of Brooklyn and 
a fertile field for the propagation of any epidemic disease. 

Respectfully, 

L. MoLEAN, 

Veterinary Inspector. 

Thereupon the town board received the following notice : 

State Board of Health of New York, ) 
Albany, December 16, 1884. J 

To the Supervisor of the town of FUubush : 

Sir — The subjoined communication from the health department 
of Brooklyn is hereby referred to your local board of health with 
the request that you take promptly such measures as may be necessary 
to abate the virulent disease in question, which endangers the pub- 
lic food supply as well as the interests of your own community. 
Hog cholera is not only very infections among swine, but transmis- 
sible to sheep and other animals, and its contagion exists even in the 
dried tissues of diseased hogs, and clings long to infected pens or 
other premises. Oars and boats which have been nsed to transport 
infected animals may convey the malady to subsequent cargoes of 
swine. As the sickness is almost always fatal, diseased swine should 
be slaughtered and deeply buried in an isolated place,quick-lime being 
freely used to cover them; animals which have been exposed to in- 
fection should be isolated and kept under observation; pens 
destroyed or carefully disinfected; and all unsanitary conditions 
removed. An early report of the steps taken by your board and 
the results thereof is requested. 

I am, sir, your obedient servant, 

ALFRED L. CARROLL, M. D., 

Secretary and Executive Officer, 
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DIPHTHERIA IN A PUBLIC SCHOOL AT LANSING- 

BUKGH. 

On the 23d of December, 1884, the following note was received 
from Dr. E. W. Capron, health officer of Lansingburgh : 

Secretary of the State Board of Health : 

We are having here quite an epidemic of diphtheria, largely 
and mainly in one of our schools. The smaller children where the 
disease chiefly prevails have been drinking filtered cistern water, the 
filter made of gravel and charcoal. Will youi Board analyze some 
of this cistern water, and, if so, will you please give directions as to 
sending, etc. 

Tours, 

E. W. CAPKON. 

In response to this, I visited Lansingburgh in person, and learned 
from inquiry and inspection the subjoined data : 

The village is situated on a flat plane bordering the Hudson river, 
and bounded on the eastward by a steep water-shed which must turn 
upon it a large amount of rainfall during wet seasons. The surface 
formation is coarse gravel, underlaid at varying but not great depth 
by slaty shales, which, at the river bank, have a landward dip im- 
peding the 'outflow of the subiSoil water, the natural drainage valleys 
running, with very slight descent, almost parallel to the river. The 
disposal of the sewage and house-refuse of the dense population 
has for many years been by means of leaching privy-pits and cess- 
pools, with which the village in some neighborhoods is almost 
honeycombed. A system of main sewerage is now in course of con- 
struction, vitrifled pipes l)eing laid in some of the thoroughfares, 
and brick sewers, as I was informed, being projected for others. 

The water supply has been derived partly from rain-water cisterns, 
but chiefly from surface wells about twenty feet in depth, the water 
level being said to be subject to considerable fluctuations. During 
the summer, however, arrangements were made for the introduction 
of a public water service from the adjoining upland, and the streets 
were extensively upturned in laying the mains. The disturbance of 
the filth-contaminated soil was followed, as I was informed, by an 
apparent generalized liability to tonsilitis, but, as far as I could 
learn, the first recognized case of diphtheria occurred soon after the 
re-opening of the public school in Market street at the end of the 
summer holidays. A child, in whose family no previous zymotic 
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illness had existed^ entered the school on the opening day, and 
after three days' attendance, sickened with what proved to be 
septic diphtheria No exposure to any prior source of infection 
could be traced. This case was followed, at short intervals, by fifty- 
two others, the majority of which occurred among the smaller 
children in the class-rooms on the lo.wer floor of the school-house. 

The main building of the school is nearly forty years old, erected 
upon the gravelly soil without a cellar. Some years ago a wing 
was constructed on the northern end, under which a cellar was exca- 
vated, comprising the site of two privy-pits which had been used by 
many successive generations of pupils. This cellar and the founda- 
tion walls are uncemented and the loose texture of the soil permits 
free passage of the ground-air and of organic exhalations. The 
school-rooms are heated by air-tight stoves, the only provision for 
ventilation being by means of un warmed eight-inch shafts leading 
to the roof. There is thus every probability of an indraught of the 
soil atmosphere through crevices in the flooring and other chance 
inlets. The average number of pupils, I was told, is 400, the cubic 
space in the lower class-rooms ranging from about 200 cubic feet 
"per capita^ with ordinary attendance, to less than 150 cubic feet if 
all the seats were occupied. At the time of my visit the school was 
closed for the Christmas holidays, so that I was unable to obtain 
accurate data in this respect. 

On the eastern and western sides of the school, respectively, and 
about twenty feet from the walls of the building, are two large 
privy-pits, dug into the porous soil, both of which at the date of my 
inspection were very mal-odorous, although they were said to have 
been partially emptied and cleansed before the re-opening of the 
school, and despite the fact that the temperature was far below the 
freezing point. The rocky substratum here has a declining slope 
from east to west ; the eastern privy-pit being sunk to the rock, 
the slant of which tends directly under the adjacent school-house. 
With this impervious floor, it is evident that the foul liquids from 
the privy must drift beneath the school, and it is reasonable to sup- 
pose that any emanations therefrom would show their most marked 
effects in the lower class rooms. I took for examination some of the 
gravelly soil from the cellar, and after agitating a little of this with 
distilled water, found the infusion swarming with bacterium termo 
and containing multitudes of micrococci. 

The cistern to which reference was made in Dr. Capron's note is 
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sitaated on the western side of the school, the water from the roof 
passing through a filter. It is apparently tight ; its coping raised 
above the ground to avert surface washing ; and the water is free 
from odor or turbidity. The addition of nitrate of silver gave no 
reaction of chlorine. The overflow pipe discharges, I was told, 
into the surrounding gravel, which, in view of the neighboring 
sources of soil pollution, cannot be regarded as a desirable destina- 
tion. It is to be presumed, however, that the completion of the 
public water supply system will abolish the use of any other source. 

Taking all the circumstances into consideration, I believe that the 
principal factor in determining the incidence and propagation of 
disease in the Market str^t school has been excremental pollution 
of the soil and ground atmosphere around and beneath the building; 
a general predisposing influence having probably been exerted by 
the extended upturning of the earth in trenching for water mains 
and sewers. 

I should advise that the cellar and the earth under the main 
building be dug out to the depth of at least a foot, and covered 
with a thick layer of concrete, the foundation walls being cemented 
— or still better, asphalted — to a point above the ground-level. 
All rotted floor-timbers or boards should be replaced by sound one?, 
and the whole interior of the building should undergo a thorougii 
purification, after fumigation with sulphur. The use of the leach- • 
ing privies should be abandoned ; the pits emptied and the soil for 
two or three feet around them removed ; they should then be filled 
with clean earth, freely admixed, at the bottom, with chloride of 
lime and finely broken copperas. For the disposal of excreta, since 
a sewerage system is now available, I should recommend water car- 
riage by means of trough-lattines. If these were placed in a well- 
oonstructed *' lean-to" building, warmed by a stove, there would 
probably be small risk of freezing ; but as an additional precaution, 
if the grade to the main sewer permit, the floor of the outbuilding 
might be sunk below the ground level and concreted, and the flush- 
ing tank for the latrine could be placed within the main building. ' 
The expense of such suggested alterations should not stand in the 
way where the health of hundreds of children is concerned, and 
nothing less would suffice, in my opinion, to render the school safe. 

It is also desirable, and would not be very costly, that the arrange- 
ments for warming and ventilation be improved so as to effect a 
freer movement of the air. There are several simple patterns of 
ventilating stoves whereby pure warmed air can be introduced into 



^ [Sknatk 

a building ; and, even with ordinary stoves, it is possible to provide 
reasonable renewal of the atmosphere by various plans which are 
described in Dr. D. S. Lincoln's report on school hygiene, in the 
Second Annual Report of the State Board of Health. Even with 
better ventilation than now exists, I would suggest that, at the least, 
250 cubic feet be allowed for each inmate. With suflScient space, 
pure air, pure water, and safe and speedy removal of excreta, the 
conditions of health are satisfied ; without these zymotic disease is 
invited and intensified . 

It is almost superfluous to add that while the necessary alterations 
are in progress, and until they are completed, the school should be 
vacated 

ALFRED LUDLOW CARROLL, M. D., 

Secretary and Executive Officer. 

A nuisance, reported at East Albany, led to the following action : 

Albany, Deoemher 31, 1884. 

To the Board of Health of East Albany : 

Gentlemen — I beg to refer to yon the accompanying complaint, 
just received at this office, from Messrs. Whitehouse & Stewart, 
concerning matters which, if they be as represented, should receive 
your prompt attention; and to call to your notice that the law 
makes it the duty of local boards of health "to receive and examine 
into the nature of complaints made by any of the inhabitants," and 
to make such orders as may be necessary for the suppression and 
removal of nuisances. I am. 

Your obedient servant, 

ALFRED LUDLOW CARROLL, M. D., 

Secretary a/nd Executive Officer. 

16 First Street, East Albany, N. Y., December 29, 1884. 

To the Honorable State Board of Health : 

Gentlemen — Whereas Mr. Michael Doran has built a box on 
the sidewalk in front of his stable near to my property, said box 
being used as a receptacle for the manure from said stable, and 
which is a great nuisance to my family and the public who have oc- 
casion to pass that way, and which is also, I think, contrary to law ; 
and whereas said stable is built nearer to my well of water than is 
allowed by the village charter, and may by drainage spoil the well 
water ; and whereas the privy built on the rear of Mr. Andrew 
Hines' lot, adjoining my property, emits very bad odors and is a 
great nuisance to my fatnily and tenants, I have duly notified t 
our local board of health, and] have ^Iso petitioned the village 
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trustees in regard to said nuisances, and no action has been taken 

for the removal of said nuisances. 1, therefore, ask your honorable 

body to take immediate action for the inspection and removal of 

the said nuisances by giving this your earliest attention, and you 

will confer a great favor on your humble petitioner. 

THOMAS WHITEHOUSE, 

16 First street, E. A. 

FRED. L. STEWART, 

Tenant, 

The Bureau of Labor Statistics having requested information con- 
cerning the effects of factory life upon children, the following re- 
sponse was made : 

State Board of Health of New York, [ 
AisRkXiY^ November %0y 1884. ) 

Dear Sir — In response to your request for such information as 
I could give you concerning the effects of employing children in 
manufacturing or other occupations, I have to say that, in my 
opinion, the subject is too complex and involves too many varying 
factors to allow the formulation of definite general rules. 

For the maintenance of health, in children even more than in 
adults, nature demands a sufficient supply of nutritious food and of 
pure air ; the avoidance of extremes of temperature ; exercise of the 
muscular system within the limits of fatigue ; and reasonable time 
for recreation. That these conditions are often violated in places 
where children are employed for hire is undoubtedly true ; but so 
they are in many schools, and in the homes of the poorer classes 
where overcrowding and improper nourishment fall to the lot of all 
ages, and children's strength is overtaxed with household drudgery. 
The physical welfare of such children would probably be promoted 
by transfer to some light and well-conducted employment wherein 
with limited hours of labor they could aid in procuring more domi- 
ciliary comforts. 

The character of the occupation is, therefore, the first thing to be 
considered. Some mechanical pursuits are essentially dangerous to 
health; as in factories where the air is laden with irritating particles 
of dust, whether of mineral or vegetable origin ; or where poisonous 
matters, such as arsenic, lead or mercury, are used for coloring or 
other purposes. Others involve, on the one hand, peril to the cir- 
culatory system by muscular overstrain, or on the other hand, entail 
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Bedentary habits and cramped positions, in a close atmosphere. The 
first of these classes of pursuits should, in my judgment, be absolutely 
forbidden for children, and employers should be obliged to adopt 
every known precaution to lessen the danger for adult workers 
therein. The latter class of occupations might be rendered com- 
paratively safe by apportioning the character and duration of labor 
to the age and capacity of the employed, and requiring sufficient 
cubic space and ventilation. But in this connection arises a question 
depending upon individual peculiarities of two boys at the age of 
fifteen ; one may be naturally so delicate as to be incapable of sup- 
porting the slightest fatigue, whilst the other is vigorous enough to 
perform almost a man's labor without injury. In the other sex, 
especially during the period from commencing puberty to mature 
womanhood, similar personal differences exist, and some robust girls 
will undergo, without apparent injury, either active toil or wearisome 
confinement to which their frailer sisters soon succumb. 

If it were practicable, I should advise that a medical examination 
of physical condition and constitutional or hereditary tendencies be 
made a prerequisite for the employment of children in any trade or 
manufacture, and that subsequent medical inspections be made at 
stated intervals to ascertain if in any ciise detriment to health were 
caused by the occupation. As regards the minimum average require- 
ments for women and children of different ages, in respect of hours 
of labor, etc., I should approve those of the British Factories Acts, 
for a synopsis of which, and for much other valuable information on 
the subject, I beg to refer you to an excellent essay by Dr. Roger 
S. Tracy, on the hygiene of occupations, published in Buck's 
Hygiene, Vol. II, New Fork, 1879. 

I am, sir, faithfully yours, 

ALFRED LUDLOW CARROLL, M. D. 



CHOLERA. 



The threatening aspect assumed by cholera in the south of Europe, 
and the possible danger of its importation into this country induced 
the Board to issue the following circular of warning and advice : 

Wabning against Cholbba. 

Ai-BANY, November 18, 1884. 

Local health officers and boards of health are hereby apprised that 
the rapid advance of cholera in Europe threatens an invasion of this 
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oonntry, which may occur at any moment, and are notified that the 
State Board of Health expects their strict performance of the duties 
imposed upon them by law. Among these duties are : the determi- 
nation of the period of quarantine of vessels, vehicles, or persons, 
arriving from an infected locality ; the r^ulation of intercourse 
with infected places ; the suppression and removal of nuisances ; the 
examination of places where conditions dangerous to public health 
are known or believed to exist ; to report promptly to the State 
Board of Health facts relating to epidemic disease, and to require 
such isolation and quarantining of persons, vessels, and sources of 
infection as shall be necessary ; in brief, to use all possible means to 
avert the introduction, or prevent the spread, of an epidemic as dis- 
astrous as cholera has everywhere proven itself to be. 

These duties are not discretionary with local boards of health. The 
law is mandatory, and no evasion or neglect should be tolerated in 
face of the danger which menaces the community. 

Experience has shown that the cholera poison does not extend 
where no filth favors its multiplication ; and that the only way to 
arrest its march is to remove all sources of pollution of soil or water 
In excremcntal contamination especially lies the greatest risk. All 
snch conditions must be at once removed. 

ALFRED LUDLOW CARROLL, M. D., 

Secretary cmd Execv/tive Officer, 



MEMORAlfDUk CONCERNING ChOLEBA. 

Ae-icUio cholera is again on its deadly march. The Atlantic ocean 
and tlie organized resources of sanitary knowledge and authority in 
our country, and in European ports constantly in communication at 
once with our shores and the infected regions of the Mediterranean, 
are barriers trusted thus far for defense. The possibility and 
facilities for the introduction of this disease upon this continent are 
too obvious to be disregarded. The history of former invasions by 
cholera seems to warrant the opinion that Its reappearance here is 
probable. It is a public duty to be prepared for it. 

Though the home or original source of cholera is supposed to be 
in India, Egypt has long been a prolific hot- bed out of which its 
infectious vims has rapidly progressed as an epidemic across Europe 
and the Atlantic, to our American ports. Cholera, which in the two 
months of midsummer in 1865 destroyed upwards of 80,000 lives 
[Sen. Doc No. 47.] 7 



ftO [Senate 

in lower Egypt, reached France and Germany before the end of 
September, and was discovered on immigrant ships at the New York 
quarantine anchorage early in November ; althongh all discoverable 
cases were restrained at quarantine, yet in the spring of 1866 this 
disease was again threatening the United States. It had stealthily 
evaded all quarantines and was spreading from several points at once 
in the city of New York. 

Successfully controlled, and, as we hoped, suppressed upon the 
Atlantic coast where all the resources of sanitary knowledge were 
brought to bear, it lingered in the west, was returned to the 
military rendezvous at Governor's Island, and thence found a new 
line of departure to military posts, south and west, and during 
the year 1867 was terribly destructive in the south and south-west. 
The outbreak and rapid march of cholera in the valley of the 
Mississippi in 1873 was traced to an unsuspected introduction by 
way of New Orleans, and it is believed to have been arrested by 
the timely and universal operation of sanitary measures. 

la cholera coming t — The warning, — The disease, as reported 
in southern Europe, presents the same threatening aspects that it 
did in August, 1865. It was then conveyed to our shores in a 
definite manner and to about the same series of resting places and 
fatal points of outbreak that it now threatens to attack. The 
facilities for the unsuspected and.very speedy movements of this pest 
from the Mediterranean shores to the American are greater now 
than they were in 1865. The means of exact sanitary knowledge 
and quarantine police for arresting and stamping out the transport- 
able cause of it are also greater. It is safe to conclude that the 
resources of sanitary resistance have so greatly increased that the 
certainty of success in the public duty of preparation and prevention 
will now warrant the assurance that no city, village or town that is 
found prepared and ready for the announcement that "Asiatic 
Cholera has come," will be invaded by it, if every case that occurs 
in, or is brought to the place receives adequate sanitary care. 
Such considerations both justify and demand the publication of this 
memorandum on preventive m^aeuree against cholera. 

The warning — " Be ready " — is now given. The experience in 
all past visitations of cholera, the destructive malignancy of the 
disease now reported, the excessive floods throughout Europe and 
the greater portion of the United States the past six months, and 
the attendant circumstances of the drying period which are known 
to favor the epidemic propagation of cholera when introduced, 
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together with the greatly increased migration from the Mediterra 
nean States to the port of New York,will not fail to help spread the 
infections cause of the disease, unless the preparations for resisting 
and extinguishing it are thorough and nniversah 

Where the danger is and in wJiat it cmisiat^, — It is now conceded 
that there is a special infective cause of Asiatic cholera, called its 
cantoffium, by which it spreads as rapidly as the persons suffering 
ever so lightly from it may go from port to port and place to place ; 
and it has proved true in every country that this (xyntagium ceases 
to be repropagated beyond the sanitary lines which separate the 
cleansed, drained, and ventilated premises, and well>conditioned 
inhabitants, from those that are filthy, undrained, badly sewered, 
crowded and unventilated, or where polluted water or crude food 
and harmful beverages prepare the bowels for the fatal operation of 
the cholera poison, and as even the light and painless diarrhoea of 
cholera may infect the earth and the waters wherever the travelers 
from cholera districts go, the modern facilities of travel and transpor- 
tation now tend to spread cholera over all the continents, in a single 
year, as readily as it was conveyed in* the fifteen years of slower 
marching in its first great invasion. 

It has been correctly remarked that for cholera to be diffused from 
continent to continent over the earth, it must have three factors for 
its cultivation : 

"1. A center of pollution for its cradle. 

*' 2. A ship for its transport. 

" 3- A number of town% prepared for its reception and develop- 
ment.*^ 

The fact that the matters which a cholera patient discharges from 
the stomach and bowels are infective^ and that when decomposing 
or for a short time remaining in wet or foul places or in water used for 
drinking, becomes a prolific source of propagation of the disease, is 
abundantly demonstrated, and has given us the key to the special 
sanitary duties by which the epidemic progress of cholera is pre- 
vented in great cities, while entire continents may be protected 
against its ravages. The great sourcesycentersand lines of danger are 
conspicuous in Egypt and all the Mediterranean countries, and they 
exist in all the European cities whence immigrants depart for New 
York and other American ports. The local conditions of danger, 
namely, the sanitary neglects that have prepared for a lodgment 
and repropagation of the cholera in filthy places and sodden grounds, 
are iound in every port, city, village and manufacturing town^ 



6% [Sekate 

and in many a rural neighborhood and hamlet. The spread of 
cholera is dmost inevitable in the Mediterranean countries when 
once on the march, and it is very difficult to prevent its rapid prop- 
agation after it has planted a foothold in any of our commercial 
centers, so numerous and so interlinked are the ready prepared 
places for reproducing and making epidemic the exotic infection 
that may arrive as stealthily as a thief at night. 

The presence of excremental filth, uncleanscd dwellings, stagnant 
pools, polluted water, and of great numbers of badly-housed and 
imprudent people in hundreds of places in this State, will invite 
cholera whenever it appears in any city on our Atlantic seaboard. 
These common sources of barm to health that exist in numerous 
communities will endanger the cities and villages of the entire 
country, as well as the particular places that will be fii*st to suffer. 

The exclusion of cholera from the ports of our country, and the 
instant arrest and suppression of it as a malady which has subtle 
ways of spreading, is the first duty that the sanitary authorities in 
this State have provided for ; and now, before the exotic infection 
has come, let all local boards of health and all householders lose no 
time in enforcing such thorough scavenging and cleansing, such 
cleaning of sewers, drains and ditches, and such ventilating, drying, 
lime-washing and disinfecting of cellars and all damp and unclean 
places, that, if cholera comes, its infective germs shall find no soil 
or foul surface in which to propagate epidemically. 

The nature and laws of the infection, — Not a contagion chiefly 
to be taken directly from the bodies of the sick, the strange and 
peculiar virus of Asiatic cholera is proved to require the concurrence 
of attendant conditions of moisture and filth to produce a group or 
any extended series of cases. Happily for mankind, remarks a 
masterly authority in hygiene, *' cholera is so little contagious, in 
the sense in which small-pox and typhus are called contagious, that 
if proper precautions are taken where it is present there is scarcely 
any risk that the disease will spread to those who nurse or otherwise 
closely attend upon the sick." 

The real sources of danger are properly estimated as factors, one 
of which is, the exotic germinal matter which becomes not only 
infective of persons exposed to it by water or the atmosphere, may 
by its infinite rapidity of reproduction under favoring conditions of 
foul air and filth, rapidly become epidemic within the limits of such 
impurity, so rapidly, indeed, as to spread as by explosion ; and for 
these reasons the sanitary hamera must be erected by a universal 
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purification before cholera comes, though the infective matter itself 
shoald everywhere, as soon as found, be treated by rigorous isolation 
and destructive disinfection. 

The ways of cholera are known, and there are sanitary resources 
at hand for stamping out its infective virus, and for controlling the 
foul factors without the presence of which the pest wonld quickly 
disappear wherever its poison chances to be planted, the precise 
nature of the contagium or poison may long elude the exact descrip- 
tions which visible things receive ; but the fact that it will not re- 
propagate itself epidemically except where the controllable local cir- 
cumstances or foul factore co-operate, is conclusively established. 
Preventive sanitary measures consist in annihilating all such local 
conditions or factors. The choleraic infection will not injure a 
population in any alarming degree except in the presence of a filthy 
condition of premises, the air, or drinking water, one, or all com- 
bined. This practical conclasion, derived from the world's experi- 
ence of cholera epidemics and from sanitary science, is what all 
people mast understand and pat in practice for their own safety. 
The hidden secret of the destructive poison of this plague of all 
nations, when fully explained, may be, as is now probable, a special 
kind of exotic fungi that is almost harmless and dormant, even in 
its Asiatic home as well when conveyed across the Mediterranean 
countries and Europe, to America, except it meets the local condi- 
tions or JUthf actors which supply requisite media and means for its 
propagation. It is certain that in the midst of such conditions the 
natural history of the cholera contagium seems identical with the 
measureless generation of such invisible organisms, and that the 
tragical destructiveness of cholera and the stealthiness of its spread 
may thus become explicable, because these ascertained and prevent- 
able defilements and special conditions of places, grounds and water- 
supplies, offer the means for infinite rapidity of the propagation of 
the poisonous germs which invade the human system to destroy it 
with terrible rapidity. Whether this is at last proved to be precisely 
the scientific fact or not, let the cholera-germs find no breeding 
place in the cities and villages of New York, nor in or near any 
dwelling place in the country. Do this before cholera comes, for it 
stalks across the continents as the world's great sanitary inspector 
and Duisance-searcher as well as the relentless destroyer, silently 
ioTadmg and tragically smiting the places and people that have leit 
open the door for such visitation. ^ 

Whenever cholera comes, as we hope it will not, a brief statement 
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ftbowing how to resist cholera, and what to do in it8 ^Tesence, will 
bti immediately Bent to all parts of the State through the local 
boards of health. It is now the duty of local Banitary authorities 
and all householdera to inepect the premiseB within their jurisdiction, 
and promplly cauae the neceaaary sanitary improvements to bo 
made. None of this work will be lost, even were cholera efiect- 
nally arrested by the barriers of quarantine and disinfection at the 
porta it enters. 

The State Board of Health presents this view of general sanitary 
duties m being more uBeful to the people and helpful to the local 
authorities than any descriptive account of the disease and the way 
to deal with it in detail. The reason for sanitary inspection and 
works are applicable to protect against infectious and epidemic dis- 
eases generally ; and it is bccauEe in the midst of wet grounds and 
pools, tilth-eodden surfaces, foal sinks and polluted drinking waters, 
cholera finds local conditions for ite epidemics, that now the general 
duty is urged upon all sanitary authorities and householders,- 

To make careful sanitary inspections j 

To drain all stagnant pools and low grounds near dwellings ; 

To dean all sewers and house drains ; 

To cUanse and dmnfect cellars, prhies and aU jUihy places / and 

Examine and protect the purity of dri*iking water. 
Bulletin op Moktalitt. 

The registration in the Bureau of Vital Statistics having progressed 
sufficiently to warrant the publication of a monthly bulletin of 
mortality, the following notices were isanod to all the health officers 
in the State: 

Office of thb Statb Board of Health, 1 "^M 

Albant, May 15, 1884. f ^B 
Dear Doctok — The State Board of Health is about to com- 
mence issuing a " Monthly Bulletin " showing the mortality of the 
State. Your aid m this work is requested. Will you kindly till 
out each month one of the inclosed postal cards, with the number 
of deaths occurring in your town or village, grouping them accord- 
ing to the printed names; The postals should be filled out and 
returned to this office before the 15th of each month, and should 
contain only the deaths of the previous calendar month. 

We send you a copy of the New Nomenclature of Diseases, which 

we hope will be of use to you and in the office of your local board. 

ALFRED L. CARROLL, Secretary. 

To the Health q^cer. 
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State Board of Health of New Yobe, 

Albany, March 25, 1884. 
To the Local Register of 

Deab Sib — In order to enable a monthly statement of mortality 
to be issued from the central bureau, you will please observe the 
rule already established, and send, on or before the 15th of each 
month, the certificates of the previous month only ; for example : on 
or before the 15th of May you should send all the certificates for 
the month of April. ALFRED L. CARROLL, M. D., 

Superintendent Vital Statistics. 

The monthly returns made on the following oopy have been 
growing in completeness, as will be seen elsewhere. 

Local BtaUh Offieera or JUgistrara toiU pUate make thii 
return at the earUest poeeible date. 
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causes OF death. 



Cerebro Spinal Fever 

Typhus Fever 

Tn>hoid Fever 

Malarial Diseaeee 

Small Pox 

Scarlet Fever 

Erysipelas 

Whooping Cough 

Group and Diphtheria 

Acute Respiratory Diseases 

Consumption 

Puerperal Diseases 

DIsrrhGeal Diseases 

Dii 



of Digestive System 
(Not Diarrhoeai.) 
Diseases of Urinary System . . . 



Diseases of Circulatory System. 

Diseases of Nervous System 

Cancer 

Aoddents and Violence 

OldAge 

Undassifled 



No. of 
deaths. 
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Deaths from aU causes.... Deaths under 6 years... 



SANITARY COMMITTEE. 



REPORT 



ON THE PROPOSED USE OF AN ABANDONED BURIAL 
GROUND FOR THE ERECTION OF A SOHOOL-HOUSE, 
AT PORT JERVIS. 



An act of Legislature was passed March 26, 1884y empower- 
ing the board of education to acquire the title to St. John's bury- 
ing ground, in the village of Port Jervis, for the enlargement of a 
school-house site adjacent thereto. As it was proposed under this 
act to build a new school-house wholly upon the burial ground in 
question, some opposition was encountered among the residents and 
the matter was brought to the attention of the local board of health, 
leading to a correspondence between the latter body and the State 
Board of Health, the result of which was a joint request from the 
boards of health and education that the State Board advise as to 
the safety of carrying out the projected plan. In compliance with 
this request, on June 3d, Dr. Alfred L. Carroll, executive officer 
of this Board, visited Port Jervis and ascertained the following 
facts: 

The " Old Church-yard " burial ground, immediately adjoining 
the southern boundary of the land under consideration, was set 
apart for interment early in the century, but was practically aban- 
doned, as being fully occupied, about thirty years ago, at which 
time the plot since known as St. John's cemetery was annexed. 
This annexed ground, according to the statement of Francis S.Marvin, 
Esq., president of the local board of health, ^' is thought to contain 
from one hundred to one hundred and twenty-five bodies, distributed 
over four village lots of fifty by one hundred feet." It is added, 
however, that the majority of the interments were made more than 
fifteen years ago, the number gradually diminishing until ^^ it is be- 
lieved that not more than two, three, or four per annum have been 
deposited therein for the past five or six years." 
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The soil presents a thin saperficial layer of sandy loam underlaid 
by a bed of fine sand fifty or sixty feet in depth. The level of the 
ground water is low ; the wells in the vicinity of the burying ground 
being about thirty feet deep and subject to very little fiuctnation. 
The direction of the flow of surface and sub-soil water is toward a 
valley to the southward, and consequently away from the neighbor- 
ing houses and the existing school, which have thus been preserved 
from any manifest evil results of water or air pollution ; the neigh- 
borhood generally being reported free from zymotic disease. Of 
the causes of death preceding interment in St; John's cemetery, 
little definite information could be obtained beyond the fact that 
some typhoid fever patients are known to have been buried there a 
number of years ago. 

It will thus be seen that the soil of this cemetery is that best cal- 
culated to insure the rapid decomposition of human remains, and in 
fact Dr. Carroll was informed that the body of a child disinterred 
less than six years after burial was almost entirely destroyed, but 
few of the bones remaining. The porosity of the soil and the free 
circulation of air therein hasten the resolution of animal matter 
into its elements. But. this very character of soil allows the freest 
passage of the gases of decomposition through its interstices. 

The luxuriant growth of vegetation on the site of St. John's ceme- 
tery shows that there still remains a large amount of organic matter 
in the soil. Some earth taken at a depth of about one foot from 
the surface and subsequently moistened with distilled water, was 
found to be swarming with sphero-bacteria and bacterium termo, 
the invariable concomitants of putrefactive processes. 

The products of decomposition contain a large amount of nitro- 
genous substances, which are ultimately taken up by vegetation. 
Micro-organisms, however, are very numerously developed in porous 
soils where air is abundant. The complete decay of bodies varies 
in different soils, from five or six years to even twenty-five or thirty 
years. In clayey, tenacious soils, the longer period is frequently 
reached. In the most favorable soils, little except the bones is left 
after twelve years. But where interments have been crowded, the 
groand becomes saturated with putrescent matter which cannot be 
fully oxidized for many years, even after the apparent destruction 
of the corpse. The effects of emanations from burying grounds, in 
small quantities, are general depression of vitality, and greater sus- 
ceptibility to other causes of disease; if long continued, enteric fever 
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may arise, or a tjphoid type be impressed upon otlior fevers. Thel 
greatest danger in these respects has been noticed in exhumations from 1 
old cometeries. Instances of tliis abound throughout sanitary liters^ 1 
tnre. Prof. Selmi,of Mautua, found in the calm air over a cemetery ,0Ff J 
ganisms which, injected under the skin of a pigeon, produced i 
typhoid ailinent causing death within three days, ^ear the ccme*^ 
teriea of Paris, a report of the Prencli Academy of Medicine de- 
scril>ed a prevateuce of malignaDt throat disease raging with most 
violence in those quarters closest to the burial grounds. Dr. Edwin 
Chadwick, in 1S43, staled that " inasmuch aa there appear to be no 
cases in which the emanations from human remains in an advanced 
stage of decomposition are not of a deleterious nature, so there is 
no case in which the liability to danger should he incurred either by 
interment or by eutombment in vaults, which is the most dangerous, 
amidst the dwellings of the living, it being established as a general 
couelusion, in respect to the physical circumstances of interment, 
from which no adequate grounds of exception have been established, 
tliat all interments in towns, where bodies decompose, contribute to 
the mass of atmospheric impurity which is injurious to the publia^ 
health;' 1 

[In the Sixth Annual Keport of the Massachusetts Board of Health 
Dr. Adams reporta an extended inquiry into the effects upon the 
public health of burial grounds. As the result of a large accuma- 
lation of statistics, the recommendation is " that every cemetery 
shall be discontinued for burial purposes before it becomes unduly 
crowded aud shall never be built upon." And, again, that ceme- 
teries which had originally been in the country but at last become 
surrounded by population, "should remain as parks, contributing, 1 
by their presence, to the health and beauty of the city." 1 

According to Mr. Marvin's statement, the interments in St. John's 
cemetery have been at the rate of two hundred to two hundred and 
fifty per acre. The s^iace prescribed by the English law is four 
square yards for a grave, whicli would give a maximum of 12 hun- 
dred and ten per acre ; in some Continental countries an even greater 
grave-space is prescribed. And, with this space, the British law 
forbids the reopening of an unwalled grave within fourteen years 
after tlie burial of a person above twelve years of age; in Prussia, a 
grave must not be disturbed within thirty years; in Frankfort, 
twenty years, and in Leipsic, fifteen years are the limits. 
There can be no question that the best use of abandoned grave- 
yards is as parks or recreation places, with rapidly growing trees 
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and grass to take np organic matters. In the^ present instance, al- 
though positive danger to life cannot be predicated, it is regarded 
as incurring a great risk to build a school-house upon the site of St. 
John's cemetery, where children at the most susceptible age would 
be inevitably more or less crowded together, and where they would 
be exposed to indraught of the ground atmosphere charged with the 
products of putrefaction. 

A new school-house is undoubtedly needed in the district in ques- 
tion. The existing one affords neither suflScient cubic space nor 
proper light and ventilation. A number of cases of progressive 
near-sightedness were noticed on the occasion of Dr. Carroll's visit. 
Especially in the southern school-room, the windows are darkened 
by the foliage and the adjoining church. If possible, it is desirable 
that a more eligible situation be selected for the new school build- 
ing than the proposed site. 

In another school, on Church street, several cases of diphtheria 
have occurred. Immediately adjoining this school runs a water- 
course, referred to in Dr. Curtis' report, which receives much sew- 
age in its course, and which, at the time of Dr. Carroll's visit, was 
exceedingly offensive, flowing sluggishly and with its bed filled by 
decomposing organic matter. It is almost certain that the condition 
of this stream is a standing menace to the health of the neighbor- 
hood through which it flows. 

WOOLSEY JOHNSON, M. D., 
ALFRED MERCER, M. D., 

EDWARD M. MOORE, M. D., President, 
ALFRED LUDLOW CARROLL, M. ID.j.Sec'y, 

Sanitary Committee, 



SANITARY LAWS. 



In this chapter will be found decisions of tlie Attorne7-Gh3neral 
on questions submitted to him by the Board. The important act 
for the protection of water supplies imposing special duties on the 
Board is also given as well as a valuable summary of English 
statutes for the drainage of lands. 

An Act to Confer upon the State Board of Health Power 
TO Protect from Contamination, by Suiiable Reoulations, the 
Water-Supplies of the State and their Sources. 

The People of the State of New York, represented in Senate and 
Assembly, do enact as follows : 

Section 1. The State Board of Health is hereby authorized and 
empowered to make rules and regulations for protecting from con- 
tamination any and all public supplies of potable waters and their 
sources, within this State ; provided, however, that any such rule or 
regulation shall not be operative in any county until the county 
judge of that county shall have approved the same, 

§ 2. The said State Board of Health shall also have power, and it 
shall be its duty : 

1. To publish once a week for at least six consecutive weeks all 
such rules and regulations as it shall have made concerning the con- 
tamination of any subsoil waters, springs, streams, lakes, ponds, 
reservoirs, or other bodies of water contributing to the potable 
water-supply of any municipality within this State, such publication 
to bo made in one or more newspapers published in the county in 
which the waters affected by such regulations are located. The cost 
of publishing the regulations of the State Board of Health, as 
above provided, shall be paid by the corporation or municipality 
benefited by the protection of the water supply concerning which 
the rules are made. 

2. To impose penalties for the violation of, or the non-compliance 
with their rules and regulations, not exceeding two hundred dollai-s 
in any one case. 
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§ 3. The officer or board having by law the management and con« 
trol of the potable water-sapply of any mpnicipality, in all cases 
where the said mnnicipality derives its water-supply in whole or in 
part from any subsoil waters, springs, streams, lakes, ponds, reser- 
voirs, or other waters concerning which the State Board of Health 
shall make any rule or regulation, is hereby authorized and empow- 
ered to make such inspection of the sources of said water-supply as 
said officer or board may deem advisable, to secure the said water- 
supply from any defilement, and to ascertain whether or not the 
rules and regulations made by the State Board of Health are com- 
plied with. 

§ 4. In case such inspection shall disclose the violation by any 
person or persons of any of the rules or regulations of the said 
State Board of Health relating to the sources of said water-supply, 
the officer or board mentioned in section 3 of this act shall serve 
or cause to be served a copy of the said rules and regulations, ac- 
(X>mpanied by a notice specifying the rule or regulation claimed to 
have been violated, upon the said person or persons violating such 
rules or regulations. If the person or persons so served do not 
immediately comply with the said regulations, the said officer or 
board having charge of the water-supply of the municipality affected 
thereby shall notify the State Board of Health of the violation of 
its rules ; the State Board of Health shall thereupon examine into 
the said violation, and if the party complained of is found to have 
actually violated any of the said regulations, the secretary of the 
State Board of Health shall notify the local board of health having 
jurisdiction thereof to convene and enforce obedience to the said 
regulation. 

§ 5. In case any local board of health having jurisdiction thereof 
fails to enforce the order of the secretary of the State Board of 
Health within ten days after the receipt of a notification so to do, 
as provided in the last section, the corporation furnishing the water- 
supply, or the mnnicipality deriving its water-supplj from the waters 
for the sanitary protection of which such rules have been made, is 
hereby authorized and empowered to maintain an action in a court 
of records and which shall be tried in the county in which the cause 
of action arose, against the person or persons violating the said 
mles, for recovery of the penalty therein provided. 

§ 6. Every person who shall willfully violate or refuse to obey 
any rule or regulation made and published by the State Board of 
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Health and approved pursuant to the provisions of this act, shall 
be guilty of a misdemeanor, and on a conviction thereof shall be 
subject to a fine or imprisonment, or both, at the discretion of the 
court, such fine not to exceed three hundred dollars, nor such 
imprisonment six months. But the recovery of a penalty in a civil 
action, as provided in section five of this act, and criminal prosecu- 
tion and conviction under the provisions of this section, shall not be 
had for the same offense. 

§ 7. When the State Board of Health shall, for the protection of 
a water-supply from contamination, make r^ulations, the execution 
of which will require the providing of some pnblic means of removal 
or purification of sewage, the municipality or corporation owning 
the water- works shall, at its own expense, construct and maintain 
such works or means for sewage disposal, as shall be approved by 
the State Board of Health. 

§ 8. The State Board of Health, any local board of health, or any 
municipality or corporation furnishing water may cause the affidavit 
of the printer, publisher, or proprietor of any newspaper publishing 
the rules and regulations as provided by the second section of this 
act to be filed with such rules as published in the clerk's office of the 
county in which the municipality or corporation furnishing the 
water-supply in any case may be situated or located, and such affidavit 
and rules, or duly certified copies thereof, shall be deemed conclusive 
evidence of duo publication and of all tlie facts therein stated in all 
courts and in all proceedings or prosecutions under the provisions of 
this act. 

§ 9. All acts or parts of acts inconsistent with the provisions of 
this act are hereby repealed. 

§ 10. This act shall take effect immediately. 



Keferences to Modern English Statutes Relating to the Drain- 
age OF Lands, with a View to the PROMarioN and Effective- 
ness of Agricultural Labor, the Prevention of Disease, and 
the Improvement of the Health of the Community. 

The preamble of 9 and 10 Vict., chap. 101 (Drainage Loans Act) 
recites that — " whereas the productiveness and value of much of the 
land in Great Britain and Ireland are capable of being greatly increased 
by drainage, and the extension and operation of drainage is calcu- 
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lated to promote the employment and effectiveness of agricultural 
labor, and tends also to prevent disease and to improve the general 
health of the community ^'^ etc., * * * The act then proceeds to en- 
act that it shall be lawfal for the treasury of the United Kingdom, 
upon the application of the inclosure commissioners of England 
and Wales, who shall bo the commissioners for the execution of this 
act in Great Britain, to issue and advance for loans under this act 
out of the growing produce of the consolidated fund of the United 
Kingdom such sum or sums as may be required for such loan, not 
exceeding in the aggregate two million pounds sterling for Great 
Britain and one million for Ireland. 

By section 14, " any owner of land may make application for a 
loan to be applied in works of •drainage. The commissioners may 
require security by bond or otherwise toward defraying the expenses 
of investigating such application. 

And by section 34, land certified as subject to the re-payment of 
the advance shall be charged with the payment of a rent charge of 
£6 10 per cent, to be payable for twenty-two years after the issue of 
said advance. Provisions are made to meet the positions of tenants 
in tail and tenants for life who are required as between them and 
the persons in reversion and remainder to pay the half-yearly pay- 
ments of such rent-charge, etc. 

By 27 and 28 Vict., chap. 114, the powers of the inclosure com 
missioners under 9 and 10 Vict., chap. 101, just quoted, for England 
and Wales shall extend and be applicable to proceedings and inquiries 
under 27 and 28 Yict., chap. 114, for the further improvement of land 
in the United Kingdom. By this act " the improvement" of land is 
more specifically defined, and a joint application by several land-owners 
may be entertained. In cases of dissent, or when infant children 
are to be protected in their interests, the Court of Chancery may 
authorize commissioners to proceed. Other contingencies are 
provided for, and adjoining lands or easements may be sold 
to the improving land-owners for the execution of the improve- 
ments, and works necesary to be made on adjoining lands may 
be made under the provisions of 10 and 11 Vict., chap. 38, but no entry 
to be made on such adjoining lands until compensation has been as- 
certained and paid. And further, where, by neglect or want of co- 
operation among the occupiers to maintain the banks and cleanse and 
scour the channels of existing drains, streams or water-courses form- 
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ing the bonndaries of the lands, and being or leading to tile ontfall 
from snch lands and from other lands, injury is caused, the pro- 
prietor or occupier of such land so injured may execute the necessary 
works, under proper notice to the neglecting owner, and recover the 
expenses. 

By 24 and 25 Vict., chap. 133, §§ 72-78, 82, 83, justices of 
the peace may decide whether an application to an adjoining owner 
for leave to make or improve drains through hia lands for the pur- 
pose of draining land, but from which he dissents, and upon what 
terms of compensation, etc., §§ 79, 80, 81. This act is entitled an 
'* Act to amend the law relating to the; drainage of land for agricul- 
tural purposes," but the sanitary improvement of the neighbor- 
hood is included in that title, in thg words of 9 and 10 Yict., chap. 
101, before qnoted. 

By section 277 of 38 and 39 Vict. chap. 55 (Public Health Act, 
passed 11th August, 1875), '^ It shall be lawful for a rural author- 
ity" (as defined by the act) *' by resolution to be appro^^d by the 
local government board, but not otherwise, to constitute any portion 
of the area within their jurisdiction a special cb*ain<ige district for 
the purpose of charging thereon exclusively the expenses of works 
of sewerage, water supply, or other works which by this act are, or by 
order of the local government board may be declared to be special 
expenses ; and thereupon such area shall become a separate contribu- 
tory place." 

Under 38 and 39 Vict., chap. 89, § 9 (Loans -- Public Works) 
the loan commissioners appointed under this act may lend money 
for " any work for which a sanitary authority are authorized to 
borrow under the Public Health Act, 1875." 

WriH Respect tO Ireland Especially. 

By 29 and 30 Vict., chap. 40, entitled an '' Act to authorize a 
further advance of money for the purposes of improvement of 
landed property in Ireland," the treasury is empowered to issue one 
million pounds for the purposes of that and previous acts, the object 
being, as stated in section 2, to make loans to any owners of lands 
repayable by a rent charge at the rate of five per cent per annum, 
but such rent charge may be redeemed according to a certain sched. 
ule annexed. 

This and numerous recited previous acts are to be construed as 
one act. 
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But by 42 and 43 Vict., chap. 77, '*the advances made by the 
public works loan commissioners, or by the commissioners of the 
public works in Ireland, under any one act, in any one financial 
year to one borrower (notwithstanding any thing in the act author- 
izing such loans) shall not exceed in the aggregate one hundred 
thousand pounds." 

Further^ under 44 and 45 Vict, chap. 49, § 31, the treasury may 
authorize the board of works in Ireland to make like advances to 
any oocupieVy not necessarily owner, of lands, when satisfied of 
the secirity offered to insure repayment. 

And by 44 and 45 Vict., chap. 38, § 15, a grant of one million 
four hundred thousand pounds may be issued out of the consoli- 
dated fund of the United Kingdom, or the growing produce thereof, 
for the purpose of advances, or of purchases of estates by the land 
commissioners in Ireland. 

It need scarcelv be added that under the terras " land-owner V or 
*^ occupier" land improvement companies, railway, canal and water 
companies are comprised ; but for the special powers conferred upon 
them in connection with private land-owners with a view to the ef- 
fective operation of the drainage acts and the co-operation of such 
private individuals with these public bodies, see 27 and 28 Vict., 
chap. 114, §§ 26, 53, 54, 78-89, also (England and Ireland) 40 and 
41 Vict., chap. 31,. § 7. This latter act does not include Scot- 
land, but the former embraces the whole of the United King- 
dom. 

HUGH WEIGHTMAN. 

New York, 17i^A February^ 1885. 

Application having been made to the Attorney-General for his 
opinion as to the abatement of a nuisance in the vilUage of Castle- 
ton, N. T., the following opinion was rendered : 

Offick op the Attobney-General, ) 
Albany, September 11, 1884. J 

To the Himarahle Secretary of the State Board of Health : 

8iB — Your recent communication in regard to an alleged nui- 
sance in the village of Castleton has been received. 

In reply to your request for my opinion as to the powers of the 

local board in the matter, permit me to say : The following facts 

seem to be conceded. The ^village authorities of Castleton have 

imilt a brick sewer in certain of the streets of said village. Such 

[Sen. Doc. No. 47.] 9 
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sewer in one place has been leift nncovered for abont 143 feet. The 
local board of health have declared the sewer, in its uncovered 
condition, to be a naisance, and have ordered the village anthori- 
ties to cover the same. This the village anthoritiee decline and re- 
f ase to do. Has the local board of health power to cover snch 
sewer, and will the expense incurred by them in such work be a 
charge upon the village of Oastleton t 

This seems to be a local matter. 1 do not consider it the duty of 
the Attorney-General, as a general thing, to give opinions in such 
matters. Inasmuch, however, as this request comes through the 
State Board of Health, I feel in duty bound to express my views. 

I shall assume, in this opinion, that the sewer in its present con- 
dition is an actual nuisance, and that the procedings of the town 
board of health, up to this point, have been in strict conformity 
with the statutes in such case made and provided. 

Section 4 of the act for the Preservation of the Public Health 
declares that in any case of non-compliance with such an order as 
that served upon the village authorities in the present case, the 
board of health may enter upon the premises and remove the nui- 
sance, and the expense thereof shall be a charge upon the occupant 
of the premises, and may bo sued for and recovered hy the board of 
health in its own name. 

By the construction and maintenance of this sewer in the public 
highway the village of Castleton, I think, became an occupant jpro 
tarda of that highway, that is to say, of the premises upon which 
this nuisance is located, within the meaning of the statute. 

It is therefore my opinion that, by reason of the failure and re- 
fusal of the village authorities to comply with the order served upon 
them, the local board has power to incur the necessary expense for 
properly covering this sewer ; that it is their duty so to do ; that 
the expense incurred in such work will be a charge upon the village 
of Castleton, and that an action will lie in the name of the board of 
health for the recovery of the same against said village as a corpo- 
ration. Under the existing statutes, the amount of any judgment 
recovered in such an action must be assessed, levied and collected by 
the board of trustees of Castleton, at the same time and in like 
manner as other moneys for the necessary expenses of the village, 
in addition to the moneys now authorized to be assessed, levied and 
collected for that purpose. 

In closing I feel constrained to say that local boards of health 
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have authority, within the meaning of the Act for the Preservation 
of the Public Health, to employ legal counsel whenever necessary, 
and they should do so in cases like the present. The reasonable 
compensation of such counsel is a charge upou their respective 
municipalities, and must be audited, levied and collected in the 
same way as other city, viUage and town charges are audited, levied, 
collected and paid. 

Very respectfully, 

D. O'BRIEN, 

Attorney- General. 

A question having arisen as to the powers of the State Board of 
Health to require original certificates of deaths, births and mar- 
riages to be forwarded to the State Bureau of Vital Statistics, the 
following opinion was rendered : 

Offiob of the Attornky-Gehkral, ) 
Albany, Jfebruary 5, 1885. ) 

AxFBED Ludlow Careoll, M. D., Secretcm/ State Board of Health: 

Deab Sir — I am in receipt of your communication of the 3d in- 
stant submitting to me for my opinion the following questions : 

1st. " Is the State Board of Health justified in requesting the 
boards of health organized in the cities, villages and towns of this 
State under chapter 324 of the Laws of 1850 as amended, to forward 
the original certificates of birth, marriage and death to the State 
Board of Health for registration and preservation in the State 
Bureau of Vital Statistics, as contemplated by section 7 of chapter 
822 of the Laws of 1880, and as required by the rules issued by the 
State Board of Health ? " 

2d. " Are the original certificates, the form and method of regis- 
tration of which is prescribed by the State Board of Health in their 
supervision of the State system of registration of births, deaths and 
marriages, — are these original certificates local records, or are they 
State records, to be preserved in the Capitol of the State ? " 

8d. " Is the board of health of the city of Albany for any special 
reason excepted from the operation of the general law and relieved 
from compliance with the rules of the State Board of Health requir- 
ing the said certificates to be forwarded to the State Bureau of Vital 
Statistics after local registration 2 " 

Ohapter 822 of the Laws of 1880, which is the act establishing the 
State Board of Health, provides at section 7, that ^^ it shall be the 
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dntj of the State Board of Health to have the general supervision 
of the State system of registration of births, marriages and deaths 
and also the registration of prevalent diseases. Said board shall 
prepare the necessary methods and forms of obtaining and preserv- 
mg such records, and to insure the faithful registration of the same 
in the several counties and in the Central Bureau of 'Vital Statistics 
at the Capitol of the State." * * * * « The secretary of said board of 
health shall be the superintendent of registration of vital statistics 
of the State." 

By chapter 512 of the Laws of 1880 it is made the duty of the 
board of supervisors in the different towns of the State to provide 
for the registration in the clerk's office of each town or village in the 
county of every marriage, birth and death which may occur in said 
town or village, such registration to be made in proper books kept 
for that purpose. 

There is nothing in this last-mentioned act which conflicts in any 
way with chapter 322. The two acts are in conformity and the 
former is in aid of the latter. 

The State Board is therefore not in any way relieved from the 
general supervision of the system of registration of births, mar- 
riages and deaths, and the boards of supervisors are directed to 
furnish the necessary means for the diflPerent towns in their re- 
spective counties to carry out the provisions of chapter 322 of the 
Laws of 18^0, which act still leaves the vwdua operandi to the 
State Board of Health. And in pursuance of the authority vested 
in it the State Board of Health passed a resolution requiring 
" regular monthly returns and reports of all records (certificates 
of births, deaths and marriages) to be made to the State Board 
of Vital Statistics at the oflice of the State Board of Health at 
Albany, to comprise all the certificates of births, deaths and mar- 
riages that have been received and registered in or for the pre- 
ceding month." 

The manner of the registration and preservation of the records, 
where it is not particularly prescribed by the Legislature, is under 
the control and direction of the State Board of Health, which may 
pass any resolution concerning the matter not in confiict with the 
law. 

A record is required to be kept in the State Bureau at the Capitol, 
and the different authorities in the towns are required to register 
the births, deaths and marriages. 
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To register means to keep a list or acconnt of. And where an 
officer is required to register a particular document, this does not 
imply a power or duty to keep the original. Where an officer is 
required to keep the originals, the law directs such originals to be filed 
with him, not registered. This distinction is generally recognized 
in the cases of mortgages on real estate and chattel mortgages. 
The former are to be recorded or registered, and the register re- 
turns the original; the latter is to be filed, and the officer retams it. 
There is but one original certificate of each birth, death or marriage • 
it is from this that the officers whoso duty it is to register the same 
in the difierent parts of the State take the transcript or copy. If 
they were to keep the original there would be no way in which the 
record could be kept at the Capitol, which the law clearly requires 
to be done. 

It is necessary, therefore, in order to carrry out the intention of 
the law as well as the order of the State Board of Health, and which 
order it appears clearly to me, the Board has ample power to make, 
that the original certificates should bo sent to the Bureau of Vital 
Statistics, and as the law is silent as to who shall be the legal de- 
positary or custodian of the original certificates, and does not direct 
them to be returned by the bureau after having been recorded, I 
think the Board of Health, under its general power of supervision 
and direction, has authority to order the certificate to be filed with 
the Bureau of Vital Statistics. 

In reference to the third question, the charter of Albany, which 
was passed in 1870, gave the city of Albany power to make its own 
regnlations in relation to the public health, and the same power was 
given by its new charter, passed in 1883. 

There was also a provision in said new charter as follows : 

'* This act shall not in any manner affect the powers, duties, rules, 
orders, ordinances or r^ulations of the board of health in Albany, 
' as they exist under any law of the State." 

I am, therefore, of the opinion that the State Board of Health 
has power to compel the return to it of the original certificates of 
birthB,marriages and deaths by the difierent officers in the State whose 
duty it is to register the same, and that the city of Albany is not 
excepted, although I believe some of the larger cities are, which it is 
nnnecesaary for me to enumerate. 

Very respectfully, your obedient servant, 

D. O'BRIEN, 

Attameff-Oeneral. 
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The following complaint was received at the Central office and 
referred to the Attorney-General for his opinion which is here 
given: 

Central Bridoe, Schoharie County, N. T., July 8, 1884. 

State Board of UeaUhj AJhcmy^ JV. Y. : 

Gentlemen — The Albany and SuBqnehanna Bailroad Company 
have placed five freight cars, containing sixty men, upon their side 
track at Central Bridge, in close proximity to dwellings of the 
inhabitants. They cook, eat and sleep in the cars, and the ^Uh 
and excrenient which they drop close in the vicinity to the dwell- 
ings fill the air with a sickening stench which, the neighbors fear, will 
create a contagion, and is very disagreeable to inhale. 

Will you give us instructions how to proceed to remove them! 

The men are supposed to be Italians, came Thursday, July 3d, 
and say they expect to remain there until fall. If so, then people 
who live from thirty to fifty feet of these cars and persons will fall 
victims to disease, which they ask your aid in ridding themselves of. 

K LANSING. 

We, the undersigned, officers of the town of Esperance, Schoharie 
county, fully believes each feature of the above statement to be 
correct and true. 

M. W. STEVENS, Supervisor. 
IRVING GROVENOR, Toum OlerJc 
G. H. VAN WAGNER, HeaUh OfUer. 

Jul/y 9. 

To the Secretary of the Staie Board of Healih : 

Dear Sm — In the matter of the inquiry of Mr. N. Lansing of 
Central Bridge, this State, in relation to an alleged nuisance caused 
by the Albany and Susquehanna Railroad Company placing cars in 
which Italians cook, eat and sleep, in close proximity to dwellings, 
and which is alleged to fill the air in the vicinity with a sickening 
stench liable to create a contagion, which you referred to me for my 
opinion, I have to say : 

That this seems to be a case where the local board of health has 
full power to deal with the matter of inquiry. 

Subdivision 3 of section 3 of chapter 324 of the Laws of 1850, as 
amended by the Laws of 1881 and 1882, provides that local boards of 
health shall have power, ^' and it shall be their duty, among other 
things, to make orders and regulations for the suppression of nuisan- 
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068, and all sach other orders and regulations as thej shall think 
necessary and proper for the preservation of the pablic health." 

Subdivision 6 of the same section provides for special and indi- 
vidual cases of nuisances, and directs the method of their suppres- 
sion. 

Subdivision 9 of the same section gives their board power to impose 
penalties for the violation of, or non-compliance with, their orders 
and regulations, and to maintain actions in any court of record to 
collect such penalties. 

Section 4 of the act above referred to, in case of non-compliance 
with the rules, regulations and orders of the board of health, bj the 
person or corporation answerable for the existence of the nuisance, 
gives the board power to enter upon the premises where the nui- 
sance exists and suppress it, or remove it, the expense of such sup- 
pression or removal being a charge upon the occupant or owner of 
premises, as therein set forth, and it also provides that any person 
who shall willfully violate or refuse to obey any order or regulation 
made and publi^ed, or order made and served, as provided by the 
subdivisions mentioned above, shall be deemed guilty of a misde- 
meanor, and on conviction thereof, shall be subject to fine or im- 
prisonment, or both, in the discretion of the court, such fine not to 
exce^ $1,000 nor such imprisonment two years. 

Section 385 of the Penal Code defines a public nuisance as 
^^any thing that injures or endangers the comfort, repose, health or 
safety of any considerable number of persons, or which offends 
public decency." 

In the case of which Mr. Lansing inquires, the local board of 
health, if in their judgment the presence of the car loads of Italians, 
as mentioned in the communication, is detrimenal to public health, 
or offensive to public decency, should declare their presence there 
aa mentioned a nuisance, and should serve upon the railroad com- 
pany the proper notices, requiring them to cleanse the cars and put 
them in a sanitary condition, or remove them ; and in case of non- 
compliance of the company, the board of health, under subdivision 
9, above referred to, should impose a fine for such non-compliance 
and proceed under the authority vested in them by section 4 above- 
mentioned, to enter upon the premises and suppress or remove the 
nuisance, making the expense of such suppression or removal a 
charge agamst the said company ; and if the company willfully re- 
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fuses to obey the order of the Board, they coold proceed against 
them criminally. 

You will see by the above that the local boards of health have 
ample power for the regulation of the sanitary condition of any 
premises within their jurisdiction, and having those ample powers 
they should exercise them in such a fearless, yet discreet manner as 
shall tend to the best possible preservation of the public health. 

Especially now while our state is threatened with a visit of cholera 
should particular attention be ^ven to cleanliness and the enforce- 
ment of the best sanitary condition of persons and premises. 

Very truly yours, 

D. O'BRIEN, 

Attorney^ General. 



EFFI^UVIUM NUISANCES. 



The committee presents a series' of reports showing the work per- 
formed under its direction during the past yean The warfare 
against offensive businesses has been relentlessly waged, and as far 
as the means of the Board would warrant. 

While nuisances of this character still continue, there can be no 
question but that the constant revelations of our inspector, the ex- 
posure of improper niodes of conducting^ certain business and the 
prompt issuance of thirty-two orders by Governor Cleveland for the 
closure altogether or the satisfactory modification of modi opercm- 
dorumol stench factories in this unsavory neighborhood, has rasulted 
in the inauguration of improved methods, and the recognition of 
the cardinal principle of common law, that people, while at perfect 
liberty to emoark m any business they inav elect, not forbidden by 
the laws of the land, must yet remember tliat it is not permitted to 
80 prosecute it as to infringe upon their neighbors' comfort, or to 
pursue it on the hypothesis that gain can be steiSily striven after with 
an utter disregard of the right of others. 

The committee still adheres to the position advocated from the 
beginning, that no offensive business snould be allowed in populous 
centers, unless so conducted as to be entirely unobjectionable. 

J. SAVAGE DELAVAN, M. D., 

Chairmcm. 

It having been claimed that Fred. Hoefner had made improve- 
ments which would warrant a modification of the Governor's order, 
the inspector was sent to inspect the same. He reports as follows : 

New Brighton, April 11, 1884. 

According to instructions, I have this day made an inspection of 
the new fat-rendering establishment of Fred. Hoefner, otherwise 
know as Ghas. Hoefner, on Newtown creek near Penny bridge, to 
which the inclosed papers refer. The plant is entirely new, con- 
sisting of a frame building in which is located one iron rendering 
kettle, heated by a furnace in the cellar — the whole arrangement 
being cased in a wail of brick, with a brick chimney for the furnace 
fire. The kettle is provided with a close sheet-iron hood, provided 
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with doors and connected by means of a pipe with the furnace 
chimney. 

If the doors of the hood are kept closed during the process of 
rendering, and only fresh fat used, I can see no reason to deny him 
the privilege of working. If the place should become a nuisance 
it will be from his own willful negligence. 

Respectfully submitted, 

ARTHUR HOLUCK, 

Inspector. 

• 
The following reports of the inspector show the condition of the 

various establishments at the datte mentioned : 

New Brighton, April 11, 1884. 

Sib ^- 1 have this day inspected the stench factories of the New- 
town creek region, and have made memoranda as follows upon the 
places which may yet be called public nuisances : 

John Kehoe — Fat boiler. Long Island City. This establishment 
was closed immediately after the service of the Governor's order 
last year, but is now in full blast again, without any attempt having 
been made to cover kettles or modify the nuisance in any way. 

Eastern Distillery — Cow stables. Cattle are again confined here 
in the most filthy condition. For a long time after service of the 
Governor's order the stables were vacant and thoroughly cleansed. 

PrestorCs Boneiuming Works — This establishment is in a sort 
of transition stage juSt now, and perhaps it is hardly fair to condemn 
it until complete. An entirely new plant is being put up, which, 
according to plan, ought to be a model one. At present it is un- 
doubted^ a terrible nuisance. 

BerarCs rendering works have been removed by fire during the 
last fortnight, and an entirely new plant is under way. I trust the 
new establishment will be an improvement on the former one. 

MyU&r^s new bone-burning plant has not turned out a success, 
and, as at present worked, is a far-reaching nuisance. They have 
apparently tried to mitigate the evils which were so apparent last 
year, but have failed to do it, and say that most of the new works 
will have to be torn down again. 

Benj. Hosenzioeigj fat renderer, Maspeth, is boiling with open 
kettles, and many complaints are made by those who five and pass 
near to his establishment. 

John Briggs^ fertilizer manufacturer, has been working with meat 
scraps and acid, although he promised to use no animal matter what- 
soever. 

All the other places may be considered as having fairly or en- 
tirely complied with Executive orders. 

Respectfully submitted, 
(Signed) ARTHUR HOLLIOK, 

Inspector. 
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Complaint having been made of the nniaauces on the New Jersey 
shore of the Kill von Kull, the inspector was sent to make an ex- 
amination. The following is his report : 

New Bsiohton, April 12, 1884. 

Sm — I have this day visited and inspected the stench factories on 
the New Jersey shore of the Kill von ELuU, opposite the north shore 
of Staten Island. 

During the past two weeks the complaints have been very loud 
from the residents of Staten Island, and with good cause. The 
stenches were tmnsually pungent and continuous, although I did 
not detect any unusual amount of sludge acid on the waters of the 
Kill von Kull 

I find that this is all accounted for by certain operations which 
are bein^ conducted at the Oxford Copper Works. They are ex- 
perimentm^c with sludge acid in certain processes where fresh acid 
was formerly used, and found large quantities exposed in vats or 
upon the ground. The superintendent stated that if the offensive- 
ness was as serious as I intimated the process would be discontinued, 
as they had no desire to be a source of nuisance to any one. I think 
it would be well if the place was visited again in a week or so in 
order to see if the statements were made in earnest. It is a simple 
enough matter and one that the New Jersey local authorities ought 
to be able and willmg to attend to. 

In regard to the other establishments, notably the oil refineries, 
the entire matter is in a nut shell : Let the New Jersey authorities 
appoint a competent watchman for night service and I venture to 
say that sludge acid will never annoy us again. It is only at night, 

Snerally when stormy or foggy, that the refineries dare to discharge 
eir sludge in an improper manner. The storage capacities are 
such that tney can accumulate it for a month and generally bv or 
before that time a night will come when thev can, unobserved, allow 
it to flow out into the Kills. Constant watcning is the only remedy 
I can suggest 

Respectfully submitted, 

ARTHUR HOLLICK, 

I'MpBctor. 

The following report of the health officer shows a reprehensible 
practice at Constable Hook : 

YiLLAOB OP New Bsiohton, ) 
May 20, 1884. f 

Dear Sir — Reputed comDiaints of an intolerable stench from the 
imloadineand dumping of ^rbaee across the Kills induced me to visit 
and examine the grounds m the Standard Oil Co., at Constable Hook, 
where I found hundreds of laborors employed in filling the grounds 
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with garbage and ewill in every stage of deeompoaition — five barces 
were unloading and others waiting their turn — and alio nid this 
nuisance continue, our hotels would be emptied, whoever could 
would leave the lino of expoenre, and typhoid, and diphtheria would 
be the inevitable result of living in an atinospliere so strongly im- 
pregnated with these eliminations of filth. As the source of this 
abomination is beyond our jurisdiction, we have no other resource 
than the State Board of Health, and suit at law, the dumping of 
garbage after the first of April being in violation of the Ijiws of 
Kcw Jersey. Please use your efforts to abate this intolerable noi. 
sance. 

By order of the Board of Ilettlth. 

Yours respectfully, 

THEO. WALSEE, 

Health Office) 

The subjoined complaint was roferrod to the committee for action.. 
Bhookltn, N. Y., June 30, 1884. 
Dr. A. L. Cakroll, Secreiary State Board of IleaUk : 

Dear Sni — The uadersigned taxpayers aud residents of the 
city of Brooklyn desire to call your official notice to the vile and 
aictening odora — principally at night when the wind is east or 
north-east — which diffuse themselves over this portion of the city, 
coming presumably from the neighborhood of Newtown creek and 
Grand street. We respectfully ask the State Board of Health to 
use its UTulouhted power '\a promptly suppressing this abominable 
nuisance, and that you inform us who the offenders are and what 
steps yon purpose taking in the premises. 

Very respectfully yonrs, 

WALTER B. CHASE. M. D. 
Philip Kriezer, 89ft Myrtle ave., Geo. G. ColHus, Alderman 2d" 
Henry O.Pearce,491 Willoughby dist., 

av6., Thos. J. Atkins, 631 Willoughby 

Hoaea O. Pearce, 655 Willonghby ave., 

ave., Jonathan Moore, Jr., 121 Sum- 

Fred, Haslam, 453 Marcy ave., mcr ave., 

Lewis R. Foote, 523 Willoughby F. 0. Parker, 100 Summer ave. 
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The inspector was instmctod to examine into its merits and re- 
port. He made the following return ; 

Nkw Brighton, N. Y., July 8, 1884. 
J. Savage DelavaNj M. D., Chairman Commiiloe on J^uvium 
Nuisances : 
Sui — According to your instructions I have made an investi- 
gation of the Kewlown creek region, in order to ascertain, if poBsible. 
the source of the nuisance complained of by Dr. W. B. Cuase and 
others, residents of Brooklyn. 
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The only odor's which are snflSciently far reaching to annoy the 
complainants are, in my estimation, eitlicr from bone-burning or 
else from the creek itself, where sewage discharges into it at or near 
Grand street bridge. 

There are four bone-burning establishments situated on the 
creek, viz : Preston* s^ B,t Blissville just below Penny bridge; The 
Am. Carbon Co.^ on the Brooklyn side of the creek just above 
Penny bridge; J£yer8\ on Furman's island, and MoUerSj on Fur 
man's island. 

Taking all circumstances into consideration I am pretty well satis- 
fied that the trouble comes from Furman's island and that MoUer 
is the offending party. This establishment, as 1 have previously 
reported, was entirely rebuilt last year, with the hope and expecta- 
tion that it would bo perfect in all appointments. It has, however, 
been the source of constant trouble and annoyance, owing to defects 
in the construction. Upon the day of my visit (Monday, July 7) there 
was nothmg objectionable about the premises to account for any 
but a local nuisance, but the retorts had only just been chatged 
with bones and the eases would not bo driven off until the evenmg. 
Before making a definite report I purpose seeing some of the com- 
plainants and obtaining more definite information. The ddor of 
bnming or distilhng bones is so distmctive that it can never be mis- 
taken for any thing else. I had occasion to mention the stench 
arising from Kewtown creek last year, and it is now worse than ever. 
It is j7<)jr^^ that the nuisance may be traced to that. I shall en- 
deavor to have Dr. Chase accompany me and see if he can recog- 
nize the objectionable odor. My reasons, for neglecting to mention 
the other establishments as probable offenders are that Prestons use 
the iron-pot method instead of distilling in retorts, and this is by far 
the least objectionable method ; The Am. Carbon Co. is closed, and 
Myers has been very careful since last year's raid to see that his 
appliances for controlling the gases are in good working order. 

I write to Dr. Chase to-night, making appointment to meet at 
Com. Eaymond's office on Saturday. 

Very respectfully submitted. 

ARTHUR HOLLICK, 

Inspector. 
New Bkighton, N. T., July 5, 1884. 

It is, however, necessary to state that in spite of these undoubted 
improvements, the nuisance is not perceptibly abated. So much 
refuse has for years been discharged into the creek, that the bottom 
and sides are coated with the slime, and quantities still float in and 
out with every tide. I can only reiterate what was contained in my 
former report, and say that until all the adjacent marshland is fill^ 
in and the creek thoroughly dredged and cleansed, there will be no 
permanent relief from the stench of the creek. In spite of the fact. 
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which was perfectly apparent, that the waste water discharging into 
the creek was almost clear, yet the characteristic stench of decaying 
starch refuse was as strong and persistent as ever. 

Kespectfully submitted, 

ARTHUR HOLLICK, 

Inspector. 

Additional complaint abont the Glen Cove works being made, 
the committee made a caref nl inspection and reported to the Gk)ver 
nor as follows : 

Albany, July 31, 1884. 

To the Hon. Grover Cleveland, Oovenior of New York: 

Governor — The State Board of Health, as ordered by you, has 
already transmitted a report on the alleged nuisance produced by the 
operations of the Glen Cove Manufacturing Company, situated on 
Hempstead Bay^ near Sea Cliff, L. I. 

Smce this report has been in your hands for executive action, the 
State Board of Health has received notice of improvements made, and 
chants in progress in the mannei of carrving on the manufacture of 
starcn and glucose, at the above mentioned works. 

The State Board of Health, through its committee, and at the sug- 
gestion of the Governor, on the 26th day of July, 1884, inspected tlie 
works of the Glen Cove Manufacturing Company, and noticed the im- 
provements that said company claimea as having m^e. 

We have also caused a special inspection to bo made by the Boards' 
Inspector, Arthur Hollick, Ph. B., and we through our committee 
have made minute and careful inquirv, both at Glen Cove and at Sea 
Chff, as to the present state of tlie alleged nnisauce. 

We find that great improvements have been»made in the process of 
manufacture. The " white water,'* so called, that was formerly dis- 
charged into the creek, ladened with organic matter and destined to 
become the source of an intolerable nuisance, has by an ingenious 
process been rendered substantially clear from oflrensive matter. 
The water now discharged into the creek, is, in the opinion of the 
committee, almost free from hurtful or noxious material. 

The flats contiguous to the works, that at our last visit were uncov- 
ered at low tide and coated with offensive putrescent material, are now 
in process of bein^ filled up with sand and gravel, thus diminishing 
to a great degree the nuisance before complained of. 

On visiting Sea Cliff we found a general tendency amongst those who 
formally complained, to admit that the nuisance was being abated. 
Other recommendations to insure perfect freedom from causes of com- 
plaint were suggested to the company, and assurance given that such 
improvements would be earned out. 

In view of the above statement of facts, the State Board of Health 
feel authorized in recjuestin^ the Governor to interpose no executive 
action, and as the nuisance is being abated by the Glen Cove Manu- 
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factnring Company as rapidly as circamstances permifc^ we can see no 
reason for exeoutive order to the said manufactaring company. 

Very respectfully, 

. Your obedient servants, 

J. SAVAGE DELAVAN, M. D. 

ERASTUS BROOKS. 

Memorandum in be Babben Island. 

A. L. Carroll, M. D., Secretary New York State Board of Health : 

Sib — The communication which you refer to me from Lawrence, 
L. I., and also the inquiries which have been addressed to me by 
several parties concerning Barren island and its industries, have de- 
cided me to furnish a brief memorandum in relation to the same. 

Thei'e are six establishments located there, viz.: Friedlaen dor's 
fish factory, Hawkins Bro's. fish factory, White's horse factory and 
ofial rendering establishment, McManus' sludge tar distillery, Stcin- 
fel's fertilizer works, Coe's fertilizer works. 

The first two named are engaged in the catching of menhaden, 
which are boiled, the oil pressed out and the remaining fish scrap 
dried in the sun and sold for a fertilizer. A large fieet of steam 
vessels is engaged in the enterprise, and the buildings and drying 
platforms cover many acres. There was another similar establish- 
ment burned down last year, belonging to Seaman, Jones & Co., 
which has never been rebuilt. This industry has long been estab- 
lished and is one that cannot be conducted in any other manner. 
The exposure of the scrap to the action of the sun is a necessity. 
The odor of fish is not noticeable for a great distance, and I doubt if 
it ever reaches the mainland or adjacent beaches. 

The horse factory and offal rendering place of T. & A. White is 
one of those necessary evils which result from handling the refuse 
of a large city. The firm has the contract for removing all dead 
animals, offal, decayed meat and vegetables, etc., from New 
York. The work is one that must be done, and done without a 
day's interruption. The firm is obliged to take all that comes each 
day and handle it as expeditiously as possible. The odor of decay- 
ing animal and vegetable matter is always noticeable in the vicinity, 
and when an unusually offensive cargo is being handled can be smelt 
for miles. 

£very thing is done that is possible to lessen the offense, and all 
material is rendered and disposed of the same day as received. Stein- 
fel's fertilizer works is a sort of adjunct to White's. Meat scrap 
from the latter place is here mixed with sludge acid and piled in 
heaps until the process of disintegration is complete. Even the resi- 
dents of Barren island complained of the stench from this process. 
Mr. Steinfcls ceased mixing about the middle of June and promised 
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not to recommence until antnmn. A small quantity of fish is also 
treated here, but nothing compared to the other large fish-rendering 
firms. Coe's fertilizer works, although fitted up with all possible 
appliances for the control of offensive vapors and effluvia, is or was 
tne undoubted source of most of the offense complained about. 
Large quantities of sludge acid were used and stored on the premises, 
and the odor of this material could often be noticed as far as East 
New York, in spite of the care taken in handling it 1 am glad to 
say that this firm recognize the inevitable nuisance that they canse 
and have promised to neither use nor store sludge acid dunng the 
summer months. On June 25, all acid was used, none remained 
in store, and no more will be received until September. 

McManus' sludge tar distillery— Sludge tar, which is one of the 
by-products from Coe's place, is here distilled for the oil it contains. 
The establishment is a small one and is only a slight local nuisance. 

During the summer, when there is no longer a demand for the 
sludge acid, it is dumped out at sea, and unless the tide and wind are 
favorable it often finds its way to the shores. Barren island is about 
five miles from everywhere — that is it is about equi-distant from 
Rockaway, Coney Island and the mainland at Canarsie. These in- 
dustries must necessarily be carried on somewhere, and if they are 
suitably restricted, I do not see that any better or more available 
place can bo found, especially as all the offensive material is carried 
there by way of the salt water. I trust that this brief memorandum 
may aid in securing to you an intelligent knowledge of the island and 
its industries. At the close of the season I propose to give an ex- 
haustive a report as possible and a statement of how the nuisances 
have been affected by the promised nonuse of sludge acid. 

Respectfully, etc., 

ARTHUR HOLLICK, 

Inspector, 
July 5, 1884. 

A serious complaint having been made of the nuisance created 
by the Cream of Tartar works, the matter was referred by the 
chairman to Hon. Erastus Brooks to investigate. His report is here 
given : 

West New Brighton, N. Y., July 12, 1884. 

To J. Savage Delavan, M. D., Chairman of Committee on Efflu- 
vium Nuisances: 

' Sir — I send you the report of Inspector Hollick who accom- 
panied me by request, to the Cream of Tartar works, on the 11th 
mstant ; thorough examination of the Cream of Tartar works at 
Stapleton was made. The complaints of the people were wide- 
spread, and a strong feeling of indignation was every where manifest 
m the community against one of the most offensive odors which it is 
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possible to communicate from any known process of manufactnro. 
The health officer, Dr. Feeny, showed me two causes of real sick- 
ness caused by these offensive odors in the persons of children in 
near proximity to the manufactory. The local board of health 
demanded a prompt closing of the works, and I am happy to inform 
you the demand is obeyed by the proprietors. 

Very respectfully yours, 

ERASTU8 BROOKS, 

Member of the Coramittee. 

Hon. Ebastus Brooks : 

Sir — I beff leave to submit the following memorandum of the 
inspection made this day of A, AaroiUs Cream of Tartar Works^ 
at StapletoUj Staten Island, 

The firm is A. Aaron & Co.; office in New York, at No. 49 
Cedar street ; Superintendent on premises, Mr. Jacobs. 

The works are located on the site of the old shot tower, near the 
ferry landing, and have only been established there about six weeks. 

Mr Aaron was formerly a partner of the firm of Dreyfuss & 
Aaron, whose works at Greenpoint, Brooklyn, were a source of so 
much annoyance a few years smce. 

The cream of tartar is obtained as crude tartrate of potash, or 
**argols," from France. It is first ground, and then boiled in water. 
Tliis operation, in the present case, is performed in partially-covered 
vats, and the vapors arising from these vats are the source of most 
of the stench complained about. It is a noteworthy fact that this 
peculiar and distinctive odor is more strono^ly noticeable at a short 
distance from the works than within their immediate precincts. 

The resulting liquor, holding the cream of tartar in solution, is 

Enrified by means of bone black and the impurities thrown down 
J means of clay. The crystals are then allowed to form, after 
th« liqaor is run into the crystallizing tanks. Some vapors also 
arise during this part of the operation. The solid refuse is washed 
into a sewer connecting with tlie waters of New York harbor. The 
control of all vapors is necessary, in order to render the process as 
inoffensive as possible, but it is necessary to state that even where 
8Dch precautions have been taken there has always been more or 
less 01 a nuisance created. 

In the present instance the proprietors have been so anxious to 
commence work that they have begun before the plant was com- 
pleted, and hence have caused a wide-spread nuisance. To-day the 
stench was plainly noticeable at New Brighton, at a distance of 
more than a mile from the works. 

Respectfully, 

ARTHUR HOLLICK, 

iTispectar. 
Nbw Bbiqhton, N. Y., July 11, 1884. 

[Sen. Doc. No. 47.] 11 
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Renewed charges against the condition of establishments on New- 
town creek and elsewhere, and the efforts made towards improve- 
ment are exhibited hereafter : 

State Board of Health, ) 
Albany, N. Y., Augv^st 14, 1884. J 

Arthur Hollick, Ph. B., Inspector of State Board of TTealih : 

Dear Sir — By direction of the Chairman of the Committee on 
Effluvium Nuisances, Dr. J. S. Delavan, 1 have to request that you 
at once proceed to Newtown creek and inspect the present condition 
of the nuisances there, reporting what you find to the chairman. 
The reason for this action you will understand from the inclosed 
complaint from Hinsdale & Sprague, that the " parties comphiined 
of have almost, without exception, returned to their unlawful 
methods of manufacture, and the orders of the Governor last year 
are openly violated." 

FREDERICK CARMAN, 

Chief Clerk-in-Charge. 

New York, Augtcst 13, 1884. 

State Board of Health, Albany , N. 1^, : 

Gentlemen — Some months since Mr. Sprague appeared before 
you in relation to complaints against what was known as the " New- 
town creek " nuisance. At tlie time the matter was referred to 
Inspector Hollick, and the result was a temporary relief from the 
evil complained of. 

The nuisance again exists in most aggravated form ; the parties 
complained of have, almost without exception, returiied to their 
unlawful methods of manufacture, and the orders issued by the 
Governor last year are openly violated. 

Will you kindly direct a reinspection by Mr. Hollick ? Ho pre- 
fers that we should call your attention to the matter, that ho may 
act under orders from you. 

Very respectfully, 

HINSDALE & SPRAGUE. 

K. 

New Brighton, N, Y., September 4, 1884. 

J. Savage Delavan, M. D., Chairman Committee on Effluvium 
Nuisances : 

Sir — According to the instructions contained in the annexed 
communications, dated respectively August 14 and August 22, I 
have made a complete inspection* of the various probable sources of 
nuisance in the region near Newtown creek, Queens county. 
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The first series of inspections were made on August 19 and 
Angust 20, but owing to the publicity previously given to the pro- 
posed investigation, through the medium of the daily papers, the 
varioiis interested parties were prepared, and had either closed their 
establishments or else made things scrupulously clean. The next 
investigation was begun on September 2, and completed Septem- 
ber 3, without any previous notice having been given, so far as I 
am aware. Dr. Fox, of the Sanitary Reform Society, accompanied 
me throughout the first day. 

The establishments visited were all reported upon in detail on 
June 28, 1883. Since then various chapges have transpired and the 
present report shows the actual condition of each one at date. 

Varnish and Printing Ink Factories. 

Eleven of these establishments, all located in Long Island City, 
were reported upon by me last year, but the executive orders issued 
against them were not pressed, as the nuisance caused by them was 
not considered of sufficient importance. Modifications in the 
methods of manufacture were made by some, but the 0!ily earnest 
and successful endeavor to control all effluvia was made by Messrs. 
Mayer & Lowenstein, to whotu due credit should be given. My 
previous report upon these industries will be entirely pertinent at 
the present time, and unless it is thought advisable to again push 
them, I do not think that a detailed investigation is necessary. 

Transportation of Manure. 

This source of nuisance is very erratic — here one day and there 
the next — but is very manifest and disgusting when experienced. 
Car-loads, in transport, at various points along the Long Island rail- 
road, and scows full of the same material, on tlie creek, are fre- 
quently the causes of very earnest complaint, both from passengers 
and residents. The only point where I found this nuisance to be a 
constant occurrence was on the creek at the place where the scow 
loads are discharged and taken o!i to the cars. 

Dumping of Night Soil. 

I have heard many complaints in regard to this source of nui- 
sance, and have had the spots pointed out to me where dumping had 
been done. In one case the proprietor of a fertilizer factory com- 
plained that he had been accused of causing a nuisance, when in 
fact the source of the nuisance was a quantity of night soil which 
had been dumped in the vicinity a short time previously. This 
subject, however, is one that I think the local authorities should at- 
tend to. 

Fertilizers, Bone Burning and Bone Boiling. 
Henry Mkens — Place deserted and **to let." 
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John Briggs. — Place CiOsed ; no sIotb of work having been done 
there for a long time. Was informed that he had ^^ siHd out and 
gone to Jamaica." 

Geo, W, Baker. — Establishment scrDpulonsly neat and clean. No 
decaying or fresh material is used on the place — all is treated be- 
fore being received. Most of it is bone and hair mixed with lime, 
from Cooper's glue factory. The strong odor noticed from this es- 
tablishment is caused by drying this material in the sun. 

Gi Meyer — This was formerly one of the worst places in the 
whole region, but the following improvements have been put into 
successful operation and have cnanged the place from a wide reach- 
ing into a mere local nuisance. 

1. The bone tar is burned into lamp-black. 

2. The gases from the sulphate ot ammonia saturating vats are 
conducted into the chimnev and burned. 

3. The bones, after boiling, are washed clean of all meat scrap 
Ixjfore being stored, and the scrap in either pressed into cakes or 
else mixed with bone-black and made into a fertilizer. 

4. The use of sludge acid has been entirely discontinued and only 
fresh acid used. 

Considerable credit is due to Mr, Meyer for having conducted 
experiinents to a successful issue which his neighbors have not been 
slow to profit by. 

Preston Bros, — Undoubtedly the greatest change is to be seen 
in this establishment. They claim to have spent some $8,000 in im- 
provements. Most of the old buildings have been torn down and 
replaced by new ones. Meat scrap, formerly dried on top of the 
furnaces in the open air, is now dried by steam in a close revolving 
cylinder, and all moisture, gases, etc., carried into a condenser by 
means of an exhaust blower. The room in which the bone boiling 
is carried on has a solid concrete floor, graded to the center, where 
it connects with a sewer leading to the creek. This is washed down 
after every boiling. The room is connected with a powerful ex- 
haust, worked by a thirty-five Sturdevant blower, which is claimed 
to draw the entire atmosphere of the room out every four minutes 
and force it cither under the furnace as a blast, or eke through the 
condenser and into the chimney. The manufacture of fertilizers has 
been discontinued. It is next proposed to pave the yard with stone 
so that that also may be washed down when deemed advisable, 

lieed i& Co, — This entire establishment is about to be torn down 
and a new factory built further up the creek. They promise to 
make it a model affair, and to follow any suggestion maoe that will 
tend to obviate any possible source of nuisance. 

J, (& C. Midler c& Co. — This plant was newly erected last autumn 
in the site of the old one. It has not fulfilled expectations and is 
undoubtedly the source of considerable of the odor noticed in that 
region. The sulphate of ammonia saturating-vats are not properly 
covered ; the pipe connecting them with the chimney for the pur- 
pose of carrying o£E the gases is broken ; the boiled bones are not 
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washed, but are stored with the meat scrap attached to them, and 
this soon becomes putrid in warm weather. I was told that the de- 
fects would be remedied, and even that the contracts had been given 
out for repairs to pipe, etc. 

Offal Rendering. 

Henry Beran. — The place reported upon last year was burned 
down, and the present plant is only just completed. Every thing 

¥)S8ible has been done to make the place as inoffensive as may be. 
he prompt handling of the material is now the great desideratum, 
and steam power is to be put in so as to accomplish this. A patent 
dryer is also to be used, so that all meat scrap will be dried in a 
closed cylinder similar to the one now used by Preston Bros. Dur 
ing the mean time the scrap will be sold and shipped away each day 
without drying. 

£enj. Haaemweig. — Place closed, but am informed that he works 
nights and is a terrible nuisance to the neighborhood. 

Simon Steinfds. — Place closed and deserted ; no signs of any 
work having been done for an indefinite time. 

Pefter McArdle. — Every thing has been done that was required. 

Walter Bownea. — Place closed ; no signs of work ; says ne has 
gone out of the business. 

Fat Rendebing. 

JoJhn Kehoe. — No pretense has been made of putting in any im- 
provements, but work has been carried on, boiling in open kettles, 
intermittently, ever since last summer. He was working on Sep- 
tember 2d. 

Fred. Hoffner. — The building reported upon last year was burned 
down and the stock destroved by the sherin. The new building is 
an improvement on the old one, and the kettle is provided with a 
cover and connected with the chimney flue. It would be a still 
lorther improvement if the chimney was raised about five feet above 
the roof or extended by means of a sheet-iron pipe, so as to be above 
the level of the passenger trains on the railroad. 

Oeo. Acherman. — Has complied with all requirements.* 

Miscellaneous. 

BametCs dk Lvoermoria starch factories have accomplished what 
they could, and have fairly abated their share of the general nui- 
sance of the region. 

Oaffy Fleiachman cSs Co.^s stables have been all removed, and the 
{^aoe laid bare to the air and sunshine. 

From these memoranda it will be seen that the parties most to 
blame at the present time are Kehoe^ JRoaemweig cmd MvUer, 

• I sMtoeted to meotion tb«t the fat-boiling establifhrnent of Kirkman db Qom is closed 
and falmig m nuns. 
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The general iraprovemenk since last summer can hardly be appre 
ciated without having seen all these establishments at their worst. 
The creek itself is now the most ofiEensive nuisance of all, fouled as 
it is from sewerage and oil refuse. Even the total cessation of all 
industry along its borders would not render it clean. The only 
remedy would be bulk-heading and dredging so that there would 
be no mud flats along its borders to be alternately overflowed by the 
tides and baked by the sun. I understand that Brooklyn is already 
taking steps to divert its sewage from the creek into some other 
channel. If this be so, I venture to say that the most prolific source 
of nuisance from the region will be eliminated. 

Respectfully submitted, 

AETEIIK HOLLICK, Ph. B., 

Inspector, 

Brooklyn, N. Y., October 1, 1884. 

Dr. A. L. Carroll, Secretary State Board of Health of New Yorhy 
Albanyj N. Y. : 

Dear Sir — About three months since Hon. George C. Collins, 
Hon. Joseph C. Hockee, Messrs. Hosca, O. and Henry O, Pearce, 
Rev. Lewis R. Foote, other gentlemen and myself, complained to 
you of the sickening odors coming from the neighborhood of New- 
town creek and Grand street. By your order the complaint was 
referred to 3'our special inspector, Arthur HoUick, Esq., for investi- 
gation and report. 

Mr. HollicK subsequently informed me that the nuisance com- 
plained of arose from the bone-boiling establishments in the locality 
already referred to. From that time until recently there had been 
scarce any reason for complaint, and the community was congratu- 
lating itself on its escape from a very serious annoyance. 

But unfortunately for a few days past, when the wind is easterly 
or north-east, the abominable smells have returned. During the 
early hours of this morning and at this hour, 10 a. m., the stench is 
terrible. 

In view of the undoubted powers with which the State Board of 
Health is invested, I again appeal to you for myself and family and 
the community in which I live that you take immediate and decisive 
steps to permanently suppress the nuisance. 

I believe it no exaggeration to state that the comfort and health 
of more than one hundred thousand people depend upon your action. 

Very truly yours, 

WALTER B. CHASE, M. D. 

New Brighton, October 8, 1884. 
A. L. Carroll, M. D., Secretary New York State Board of Health : 

Sir — The annexed communication from Dr. Chase is similar to 
the one received in the early part of the summer from the same 
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gentleman. I am at present making night inspections along the 
creek, and will pay special attention to the region around Qrand 
street. You may expect a report by the end of the week. 

Kespectfully submitted, 

ARTHUR HOLLICK, 

Inspector, 

New Bmohton, October 8, 1884. 
A. L. Cabroll, M. D., Secretary New York State Bowrd of Health : 

Sib — The annexed communication from Lawrence, L. 1., which 
you refer to me for investigation and report, is what I expected we 
should hear in some way or another, now that work has begun again 
at Barren island. It is significant that the previous complaint was 
made just prior to the time that certain factories agreed to cease 
working for the summer ; that no complaint was heard during the 
time that T made regular weekly inspections and found work stopped; 
and that complaints are coming in again now that work has been 
resumed. I am engaged in making my report upon the summer's 
work on Barren island, and shall make another visit, now that the 
factories are in full blast, before completing it. This report will be 
forwarded next week and will show the condition of anairs as they 
have been since I started in last June, and how they are at the 
present time. 

Respectfully submitted, 

C. A. HOLLICK, 

Inspector. 

' New Bbighton, Oct. 10, 1 884. 

A. L. Carroll, M. D., Secretary New York State Board of Health; 

Sir — On the evening of Tuesday, October 7, and Thursday, 
October 9, 1 made a tour of investigation along Newtown creek, for 
the purpose of ascertaining which establishments, if any, were work- 
ing at night. 

Through Blissville, as far up as Penny bridge, I found every thing 
quiet and all places closed. All the watchmen with whom I con- 
versed stated that no work was ever done after 6 p. m. 

At the upper end of the creek things were a little different. 
Benj. Roaenzweig^ fat boiler, Maspeth, was boiling in open kettles 
about 9 o'clock on Thursday evening. I noticed the odor as far 
down as the Grand street bridge. The bone-burning establishment 
of C. Meyer and J. & C. Muller & Co. were in full blast of course — 
they always work at night. I see no reason to change my previous 
report on these establishments. The Mullers are not as careful as 
they should be, and have not taken any pains to render their place 

inoflEensive as they might do. The complaints made by citizens 
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of Brooklyn I believe to bo well fonnded, and think it probable that 
Mailer's factory is the chief offender. Before pronouncing upon 
this detiniteljr, however, I should have to experience the particular 
odor complained about, as it may be duo to some nuisance within 
their own precincts. The odor from the creek itself, where Brook- 
lyn discharges a quantity of its sewerage, is often fully as offensive 
as any factory in the region. I will communicate with the parties 
in Brooklyn who complained (Dr. W. B. Chase and others), and 
endeavor to pin them down to something deiinite. 

Respectfully submitted, 

0. A. HOLLICK, 

Inspector. 

New Brighton, N. Y., October 24, 1884. 
A. L. Cabboll, M. D., Secretary^ New York State Board of Health : 

Sib — I have just returned from a tour of inspection in the 
neighborhood of Fnrman's island, Newtown creek, in company with 
Dr. Walter B. Chase, of Brooklyn, My object in having him ac- 
company me was to see if he could identify, in or near any of the 
establishments visited, the odors complained of in Brooklyn. He 
declared that the odor of burning bones was unmistakable, and also 
that the " Newtown creek odor " was often very distinct. This latter 
is duo mostly to Brooklyn sewage, and is most noticeable in the 
region of the Grand street bridge. This visit has satisfied me, 
especially when in conjunction with my night inspections of October 
7 and October 9, that the establishments of Mufler & Co. and C. 
Meyer, on Furman's island, are to blame. The latter has made 
conscientious attempts to mitigate the evils, but I doubt if a bone- 
burning plant can oe constructed which will not be more or less of 
a nuisance. 

I understand that Dr. Chase intends to communicate with you 
further. 

Respectfully, etc., 

AETHUR HOLLICK, 

Inspector. 

Bepobt upon Babben Island and rrs Industbies. 

New Beiohton, N. Y., October 31, 1884. 

A. L. Oaeboll, M. D., Secretary New York State Board of 
Health : 

Sib — The following report upon Barren island and its industries 
is compiled from memoranda taken during an extensive series of 
inspections, commencing Jane 21, and ending at date. Inspections 
were regularly made twice a week, until September 21, and at 



No. 47.] 89 

such other times as special occasion required or circnmstances ren- 
dered advisable. 

Barren island is situated in Jamaica baj^ about midway between 
Rockawaj Beach and Coney Island. The nearest point of conse- 
quence to the mainland of Long Island is at Canarsie, a distance of 
some four miles, with which point it is connected by means of a steam 
ferry. Nearly all the passenger traffic passes this way. The bulk 
of the freight and all material used in the manufactories is shipped 
by way of the lower bay and Rockaway inlet. The location is well 
adapted for the industries which are carried on there, being entirely 
surrounded with water, about four miles distant each way from 
Bockaway, Coney Island and Canarsie> and able to transport and 
receive all its offensive material by way of the salt water. The 
land consists of sand dunes with a fringe of salt marsh on the 
northern and western edges, and a narrow strip of the same through 
a depression in the middle, where a salt creek runs about two-thirds 
the length of the island. 

The tides wash the shores daily and the porous soil renders any 
surface accumulation of offensive matter almost impossible. There 
are about a hundred dwellings on the island besides the factories, 
hereafter described, with their various outbuildings. The number 
of permanent residents is about four hundred, all deriving their 
living directly or indirectly from the industries located there. Dur- 
ing the busy season in the summer many other workmen find 
temporary employment there. 

The following establishments are now located there and are in 
fall working order : 

Friedlaender's Fish Factory, Barren Island Manufacturing Com- 
pany, 137 Duane street. New York. 

White's Fish Factory and Offal Rendering Works, P. Whitens 
Sons, 41 Peck Slip. 

Hawkins' Bros. Fish Factory. 

Coe's Fertilizer Works, E. Frank Coe, 16 Burling Slip. 

Steinfels' Fish Factory and Fertilizer Works, Barren Island Bone 
Company. 

The Fish Factory of Seaman, Jones & Company was burned 
down last spring, and McManus' Sludge Tar Distillery is closed. 

The first mentioned (Friedlaender's) is engaged exclusively in the 
manofiu^ture of fish oil and fish scrap. They own a fieot of four 
steam vessels which are constantly engaged, from May to November, 
in supplying fish for the factory. 
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In conclusion I would call attention to the fact that tliese indus- 
tries must be carried on somewhere^ and that Barren island is the 
best locality for the purpose within a reasonable distance of Xew 
York. The various hotels and other buildings at Coney Island and 
llockaway, from which complaints are occasionally heard, have been 
mostly built since the industries were established on Barren island 
and they have located there knowing the inevitable nuisance that 
would occasionally occur when the wind was in the right direction. 
That Barren island is always more or less of a nuisance there is no 
denying, but the question arisen whether the nuisance would be 
alleviated or augmented by scattering the various industries in 
several different localities. My own opinion is that they are better 
concentrated at one place. 

Kespectfully submitted, 

ARTHUR HOLLICK, 

Inspector. 



New Brighton, December 3, 1884. 

A. L. Carroll, M. D., Secretaryy New York State Board of 
Health : 

Sir — According to your instructions I have spent this day with 
Mr. Henry McManus, who is conducting experiments with "sludge 
acid " at the laboratory of the College of tne City of New York. 
His object is to discover a method or series of methods whereby the 
sludge acid may be " separated " and marketable products obtained, 
so that there shall no longer be any temptation to get rid of it by 
dumping at sea or in the harbor. After patient investigation 1 
must say that he has not brought forwara any new facts or de- 
veloped any new ideas. The method which he illustrated to-day is 
essentially that now in use by Mr. E. Frank Coe, at Barren island, 
and consists in mixing sludge acid with about one-eighth its bulk of 
water, in a closed vessel, connected by pipe with a condenser. Upon 
applying a gentle heat the water takes ail the acid and sinks to the 
bottom of the vessel, while the light tar and oily refuse rises to the 
surface. By means of a stopcock the acid is drawn off and the tar 
remains behind. In the experiment conducted to-day the acid thus 
separated was forty-five degrees Beaum^ and the tar, while warm, 
about the consistency of ordinary molasses. This, however, rapidly 
hardened in the cold and would only just flow when in considerable 
bulk. During the process of separation sulphurous fumes were 
evolved in quantity, which would require great care to control and 
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render inpfEensive. This part of the process is what would occasion 
the most offense, as it is 'here that the noxious gases are driven off 
and the characteristic odor of " sludge " evolved. In practice this 
is what actually takes place when the sludge is dumped into our 
rivers and harbors. 

Mr. McManus proposes to utilize these fumes by making them 
pass through a solution of ammonia — forming sulphate of ammonia, 
potash, etc. Sludge acid is used to mix with the material and con- 
vert' the phosphates into super-phosphates. The most extensive 
arrangements nave been made for controlling all the vapors arising 
from the mixing and storage of sludge acid. ^11 the tanks and 
mixing chambers, as well as the galleries through which the freshly- 
mixed material is carried, are covered and connected by wooden 
box conduits with a condenser, to which the vapors are forced by 
means of a fan blower. The condenser is a wooden chimney, fitted 
up with a series of shelves like a fish ladder. A constant stream 
01 cold water, in the form of spray, enters at the top, and the gases 
and vapors enter at the bottom. In spite of these precautions, how 
ever, the odors are often strongly noticeable for a considerable dis- 
tance. The storage tanks are also used for separating chambers for 
the sludge acid. Water is pumped in, the acid sinKs and the tar 
rises to the surface, whence it is drawn ofi^ through open gutters and 
distribated as needed. Part is used, mixed with asues, for filling 
in behind bulk-heads. It makes a tough and almost indestructible 
concrete, excellent for a water front that is washed by strong tides. 
Part is used as fuel under the boilers and the remainder is burnt in 
a large chimney specially erected for the purpose. Attempts have 
been made to manufacture lamp-black and distil oil from this 
material, but so far without financial success. On June 21 Mr. 
Coe voluntarily ceased mixing at the factory and did not resume 
mitil September 21, so that during ^the summer the place was 
practically at a standstill, with the exception of shipping the material 
on band. A source of nuisance that is often unjustly credited to 
Barron island arises from the sludge acid which is dumped at sea 
by the oil company's boats. When the wind and tide happen to be 
in the right direction the beach at Barreil island and Koclkaway is 
often covered with the tar, especially if the boats do not take the 
trouble to go out far from land before discharging their cargoes. 

The separated acid finds an easy market and fair price for the 
manufacture of superphosphates or for many purposes in which 
crude acid may be used. 

The tar it is proposed to utilize by distillation — producing an oil 
which may be used for paint and leaving, as an ultimate result, a 
hard asphalt or coke, according to how tar the distillation is con- 
tinned. 

I should very much doubt if all these various operations can be 
oondacted on a large scale without producing a nuisance. The in- 
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evi table presence of such an amount of offensive material as this 
woald imply is a serious matter in itself, and only the greatest care 
in handling and storing could obviate a serious nuisance. 

KespectfuUy submitted, 

ARTHUR HOLLICK, 

Inspector. 



ANTICIPATING CHOLERA. 

TRAKSACTIOl^S OF AMERICAN PUBLIC HEALTH ASSOCIATION AND 
NATIONAL CONFERENCE OF STATE BOARDS OF HEALTH 



BY 



Hon. ERASTUS BROOKS. 



To Dr. Edward M. Moorb, President of the New York State 
Board of Health : 

My Dear Sir — As delegate by appointment to the Tenth An- 
nnal Meeting of the American PnbHc Health Association, and as 
president of the Conference of the State Health Boards of the 
United States, it becomes my duty to report to the New York State 
Board of Health as follows : 

The two bodies herein named, though composed largely of the 
same persons, are distinct organizations. The first, as stated in the 
constitution, is organized for the advancement of sanitary science 
and the promotion of organizations and measures for the practical 
application of public hygiene. The second body was organized in 
the city of Washington in June 1884, and its chief purpose is to 
secure, as far as possible, uniform and harmonious action among the 
several State Health Boards of the country, and to encourage each 
other by correspondence, discussions, investigations and reports, and 
in such practical and steady work as will secure the best results in 
rq^ard to the health of the whole people. 

Twenty-six of the State Boards of Health were represented in 
the two conventions held at St. Louis from the ISth to the 17th of 
October inclusive. Both bodies while acting apart were in perfect 
harmony, and the chief distinction between the two was in the 
enlarged and general National, State and Inter-National scientific 
work of the one, and the practical, specific, and State Health work 
of the other. 
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A special session of the former body was set apart to hear re- 
ports and discassions from the latter organization, and the several 
delegates from all the States represented reported as to the work 
already done, being done, and proposed in the different States in 
the country. Better service, better health and an increased interest 
among the people were the chief objects urged upon each other in 
the discussions. All the reports submitted, verbal and written, 
showed a growing and more intelligent interest in the great ques- 
tions connected with the health of the people. The saving of life 
and health was discussed both as a question of personal comfort and 
in its great economic value to the States, the Nation, to commu- 
nities, to organizations, and to citizens generally. 

The one subject which excited the greatest interest was the 
renewed appearance of cholera in different parts of Europe, and the 
apprehended and expected re-appearance of this great affliction in 
the United States in 1885. In different papers the rise, origin, 
growth and causes of the disease were presented, and, hs far as 
known, the remedies for the prevention, mitigation and removal of 
this wide-spread calamity. Especially was the fact dwelt upon that 
the disease was found specifically in old clothes worn or concealed, 
in tangible filth, capable of removal by proper disinfectants or by 
fire, in unventilated trunks, garrets, in bundles of imported rags, in 
sinks, cellars, yards, cess-pools, and in like combinations and accumu- 
lations. Whatever may be said of germs or poisons in the human 
body the conviction is that outside the human body are, as a rule, 
positive preventatives of cholera, in the thorough cleanliness of 
homos, workshops, public places and surroundings, and especially in 
the persons of all classes and conditions of people. Panic is a pub- 
lic enemy and almost a personal crime in the effect it has upon timid 
minds and on persons aftlicted by infirmity or disease. 

The undersigned believes from the best information he has from 
the New York sea-board and from local boards of health, that this 
State will by proper warning and timely action and enforced tem- 
perate living be ready to meet this common enemy when it appears. 

Preparation for all possibilities is alike a public and a private 
duty. It is possible for science to detect all causes and all remedies 
for cholera, and by the aid and blessing of Providence it is also pos- 
sible for human skill to diminish, if not destroy, this dreaded disease. 

The filthiness of Paris, — and the city of London is, if possible, 
more filthy than Paris, — is a warning to the people of the United 
States, and there are places in our own State where the waters are a 
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sonrce of pollntion, and where the streets, alley-ways, yards and 
houses aboand in filth. 

What is done in the State and in the United States in the form of 
preparation for the worst should be done quickly. Every citizen in 
his own home and place of business should become at once a prac. 
tical sanitarian. In the four cholera visitations at New Orleans, 
between 1832 and 1855, the deaths numbered 51,300. This fearful 
warning after a long time proved equal to the necessity of proper 
sanitary organizations to meet and fight the disease if it comes 
again. Whatever the causes or sources of this evil, public and 
private duties are now made so plain that they cannot be neglected, 
and must be enforced. 

What the cholera is costing Europe in health is beyond human 
calculation. The known fatal cases in Italy alone during the visita- 
tion of 1884 to the first of November, numbered 14,928. In the city 
of Naples there were 6,629 deaths, and in the province of Naples 
14,137 cases and 7,576 deaths. In money the cost, chiefly from 
terror is placed for the continent of Europe for ten months at 
nearly $25,000,000. Its introduction into Paris increased the alarm, 
the mortality and the suspension of business. It returned to Paris in 
November of the present year, not without warning, but the warn- 
ing was unheeded until the disease appeared in Paris. As a present 
warning to the United States it may be stated that there was no 
timely ofticial inspection of unhealthy dwellings or hospitals though 
cases of cholera were found at Paris in June and July. 

To show the necessity of calmness and promptness in the kind ot 
work to be done it is proper to state that during the summer, and 
first month of autumn in Italy, the number of cases of cholera re- 
ported was 19,762, and the number of deaths from cholera 9,824. 
In France also and elsewhere the epidemic in Paris proved to be 
the real Asiatic cholera. 

In the needed work for timely preparation the United States 
Conference of Health Boards at their meeting in St. Louis voted to 
meet in Washington on the 10th of December, to ask Congress and 
the President of the United States to name a suitable national com- 
mission, and to make a proper appropriation of the public money, and 
the power to report when and where preparation and action become 
necessary for the common safety of the people. The President of 
the United Staiee in a communication to the undersigned promised to 
to give careful consideration to the suggestions named in this re- 
port. 
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Meeting at Washington. 

The conference of State and Municipal Boards of Health from the 
United States and Canada, was held in the city of Washington on 
the 10th and 11th of December, 1884. The following report gives 
in brief the more important transactions of the National Conference : 

The undersigned was made presiding officer of the conference by 
a previous election and continued in the same place for the years 
1884 and 1885, the conference having finally adjourned to re-assemble 
at the call of the president and secretary. Dr. J. N. McCormack, 
secretary of the] State Board of Health of Kentucky, is the secre- 
tary of the conference at the present time, and has served at the 
three meetings held since June, 1884, when the National Con- 
ference was first organized in Washington. At the December 
meeting just held delegates were present from twenty-five States and 
from several municipal and more local boards of health. The New 
York and Brooklyn boards of health were represented by Dr. 
Smith, the quarantine commissioner, and by Dr. Kaymond, the 
secretary of the Brooklyn board. From the States of Ohio and 
Pennsylvania, where there were no State Boards, delegates were 
commissioned from two or more of the large cities of the State. 

By a vote of the conference the president was authorized to name 
three standing committees in the interest of public health to receive 
petitions, resolutions and motions upon the following subjects, and 
to report upon them from time to time during the sessions of the 
members : 

1. A committee on Federal or Congressional legislation, and inter- 
State and quarantine work. 

2. A committee on subjects requiring State action or considei-ation. 

3. A committee on municipal, county and town action. 

The action of these three committees was limited to the considera- 
tion of questions relating to the public health. Before reports were 
made the members of the conference were invited to meet the Presi- 
dent of the United States at the Executive office in the President's 
official home. Each of the delegates was kindly received by 
the President and by Hon. Frederick T. Frelinghuysen, the Secre- 
tary of State. 

The purpose of the visit to Washington was stated in a brief 
address by Mr. Brooks and responded to in cordial words of welcome 
and interest by the President and the Secretary of State. 

An invitation also came from the Secretary of State and from the 
Secretary of the Treasury, Mr. McCulloch, for a business presence 
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and discussion as to proposed measures of legislation and the work 
needed from Congress and from the Executive to prevent the intro- 
duction of cholera into the United States, and the best methods of 
meeting the spourge if it should force its way into the country. 

The Secretary of the Treasury invited the committee on Federal 
action to meet him at his office in the Treasury building and the 
Secretary of State at his rooms in the State department. The former 
expressed the deepest interest in the subject of imported rags in con- 
nection with quarantine laws and regulations; upon the proper, 
disinfection of old rags when coming from infected ports or places, 
and upon proper officers and proper times and places for disinfec- 
tion and examination. 

The strong statement was made in a dispatch from Augustine 
Smith, of New York, to the president of the conference that there 
was no evidence, or statement by authority, that cholera had ever 
come through or from imported rags, nor had the scourge broken 
out in any paper mill of the country. The correctness of this state- 
ment being questioned by the Secretary of the Treasury, and refer- 
ence being made to the superintendent of the Marine department, 
Dr. Hamilton, in charge of Federal quarantine work, who was 
present with the secretary, the latter stated that small-pox had come 
into the country by the importation of old rags. The judgment of 
all present was that imported old rags ought to be disinfected either 
at the place of departure, or landed in some safe place for disinfec- 
tion in the United States before their distribution. The quarantine 
commissioner, Dr. Smith, one of the seven members of the com- 
mittee, in response to questions from the Secretary of the Treasury, 
took the most prominent part in this discussion. 

At the conclusion of this conference the secretary placed in the 
hands of the committee the annexed paper or circular (marked "A'*) 
for their consideration and approval, and invited further advisement 
upon the subject, which was continued by correspondence, and finally 
left to the judgment of the Secretary of the Treasury. The new 
circular will be sent out on or about December 20. 

The Secretary of State took the deepest interest in the subject 
before the conference and assisted the committee, with his chief 
assistant secretary, in framing the annexed proposed law (marked 
** B "). Section 6, giving extraordinary power to the President of 
the United States " in the event of any sudden emergency threaten- 
ing the importation of contagious diseases into the United States 
from anv forei^ country," was framed by, or recommended by the 
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Secretary of State himself, and approved by the committee and 
conference. 

Consultations were also held with Dr. Hamilton, now in charge 
of the Federal quarantine administration, with the committee on 
public health in the popnlar branch of Congress and with other 
members of the United States Senate and House of Representatives 
upon the necessary legislation to meet the possible emergency in 
the event of the introduction of cholera, either by land or sea, from 
foreign countries, ports or places. 

Unfortunately for the country the present National Board of 
Health, though composed of some of the oldest and ablest members 
of the medical profession, had become involved in much discussion 
upon questions of law, rights and duties with those who are not 
its naembers. At the last session of Congress this board failed to 
secure appropriations for conducting the necessary work of a Na- 
tional Health Board. The money appropriated to the extent of 
$100,000 was placed in the hands of the President. 

By the advice of intelligent, disinterested and prominent officials, 
who are men of rank, and by those not in the U. S. service, the law 
now submitted was framed so as to make a national board to be 
selected chiefly from sanitarians in the health boards of the United 
States. Its members are to be selected by the President of the 
United States and confirmed by the United States Senate. In fram- 
ing the law care has been taken, as far as possible, to divest the board 
of all possible personal patronage of its members. A single execu- 
tive officer and his necessary clerical assistants, are to be in Wash- 
ington as in the New York State Board. The secretary and his 
clerical assistants reside in Albany. These are the only persons to 
receive pay, except for actual expenses, and $10 each day to be 
paid when members are summoned on special duty. 

The following eleven propositions after careful consideration were 
reported from the committee on State work, and unanimously 
adopted by the conference : 

First — That all surface wells should be closed at the Earliest 
possible moment, and that great care should be taken that the water 
supply of all cities, towns and villages shall be of undoubted purity. 

Second. — That all privy-vaults should be abolished wherever 
water-closets can be supplied, and that wherever the existence of such 
vaults is necessary that they should be rendered water-tight in such 
a manner as to prevent the saturation, not only of the ground sur- 
rounding them, but also of the materials of which they are built, 
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and that the contents of snch vaults should be kept constantly dis^ 
infected, and removed to a proper place at frequent intervals. 

Third. — That all stagnant ponds, when practicable, should be 
disinfected, and when possible the water removed by drainage or 
pumping, and further accumulation prevented by filling with fresh 
earth, or other material free from garbage or filth. 

Fourth. — • That great care should be exercised to keep at all times 
clear and free from obstruction all sewers, into which passes the 
refuse from dwellings, factories and other buildings, and that such 
examinations should be made as will detect imperfect plumbing in 
all buildings and the defects immediately corrected. In this con- 
nection special attention is directed to the necessity for the thorough 
ventilation of all soil and waste-pipes, and to the dangers connected 
with nntrapped and unflushed soil-water and overflow-pipes. 

Fifth. — That extraordinary care should be exercised in reference 
to all tenement-houses, lodging-houses, and in general, all places 
where large numbers of human beings congregate, that no accumula- 
tion of garbage or other filth be permitted in cellars or yards, and 
that frequent and thorough cleaning and whitewashing of such 
structures be required ; and that householders should frequently and 
thoroughly examine their yards, cellars, closets and other out-of-the- 
way places, to see that no filth of any kind has been deposited there. 

Sixth. — That the food supply be vigorously watched to exclude 
from the market all unwholesome meat ; all milk adulterated or 
from diseased animals; and all unripe fruits and vegetables; and that 
cow stables be kept at all times clean, well whitewashed and free 
from all excremental accumulations. 

SeverUh. — That all garbage, kitchen and household refuse should 
be promptly removed from dwellings, stores and other buildings to 
a proper place, where it may be destroyed by fire or otherwise dis- 
posed of in such manner as to occasion no nuisance. 

Eighth. — That such material should never be used in the filling 
of lots or disposed of by throwing the same in streets or vacant 
property where it may decompose and exhale offensive and delete- 
rions gases. 

Ninth. — That the attention of the authorities of all institutions, 
both public and private, and of individuals as well, be drawn to the 
great importance of maintaining a habit of personal cleanliness in 
the persons under their charge, as being one of the most efficient 
means of warding off an attack of cholera, or if it has once appeared, 
of greatly reducing its virulence and fatality. 
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Tenth, — Should the cholera appear in any place in this country, 
the health authorities of the place should have immediate notice of 
the first cases in order that prompt action may be taken for the com- 
plete isolation and disinfection. 

Eleventh. — That all authorities of States, cities or villages be urged 
to adopt the measures which will result in the amelioration of all 
conditions such as have been referred to in the foregoing proposi- 
tions, with the warning that, in the opinion of this conference, such 
conditions, if permitted to continue, will greatly promote the spread 
of cholera when it comes, and with the assurance that, if requisite 
measures are promptly taken to remove them, the disease will be 
less likely to attack a community so prepared, and if attacked, such 
a community will be better able to cope with the disease and to re- 
duce its ravages to a minimum. 

It was held that the full proceedings of the conference be sent to 
each of the health boards of all the States as soon as they can be 
collected and printed. 

The conference by vote invoked the aid of the New York State 
Board and of all State municipal boards to secure, at least in spirit 
and purpose if not in letter, the passage of the bill now placed in 
printed form before members of the two houses of Congress. 

Respectfully submitted, 

ERASTUS BROOKS, 

Chairman of the National Conference of State Jioards of 
Health and Delegate from the N. Y. State Board of Health. 



Importation of Old Rags. 

The Secretary of the Treasury has prepared a circular modifying 
all previous regulations in reference to the importation of old rags, 
as follows : 

No old rags shall be landed in the United States except upon dis- 
infection, as provided for in this circulur. 

Either of the following processes will be considered a satisfactory 
method of disinfection of old rags, and will entitle them to entry 
and to be landed in the United States upon the usual permit of the 
local health officer : 

1. Boiling in water for two hours under a pressure of fifty pounds 
per square inch. 

2. Boiling in water for four hours without pressure. 
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3. Subjection to the action of confined sulphurous acid gas for six 
hours, burning one and a half or two pounds roll brimstone in each 
1,000 cubic feet of space, with the rags well scattered upon racks. 

Disinfection in the bale by means of perforated screws or tubs, 
through which sulphur dioxide or superheated steam at a tempera- 
ture of not less than 350 degrees, shall be forced under a pressure of 
four atmospheres for a period sufficient to insure thorough disinfec- 
tion. 

_ ■ 

Old rags may be landed and stored at such places as may be fixed 
by this department for the purpose of undergoing any of the pro- 
cesses of disinfection before named, and, upon the completion of such 
process to the satisfaction of an inspector of customs and the local 
health officer, the rags may be delivered to the importer or con- 
signee. 

Old rags may be subjected to disinfection by either of sdid pro- 
cesses in any other country where this department may appoint an 
inspector to superintend the same, whose certificates of such disin- 
fection shall be authenticated by a United States consular officer ac- 
cording to Department Circular No. 61, of April 22, 1884. 



[B] 

To amend an act entitled " An act to prevent the introduction of 
contagious and infectious diseases into the United States, and 
to establish a National Board of Health." 

Be it enacted by the Senate and House of Kepresentatives of the 
United States of America in Congress assembled, that an act en- 
titled " An act to prevent the introduction of contagious and infect- 
ions diseases into the United States, and to establish a National 
Board of Health," approved March 3, 1879, be so amended as to 
provide that there shall be established a National Board of Health, 
to consist of one member from each State Board of Health now es- 
tablished, or which may be hereafter established in tbe United 
States, to be appointed by the President and confirmed by the Sen- 
ate, whose compensation, when actually engaged in the performance 
of duty under this act, shall be ten dollars per diem each, and reas- 
onable expenses. This board shall meet in Washington within 
ninety days after the passage of this act, and shall meet in Washing- 
ton aonnally, and in case of emergency, upon the call of its chair- 
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man and secretary, or upon the extraordinary call of the President 
of the United States, as hereinafter provided. 

The officers of this board shall be a chairman and secretary. 
The secretary shall be the executive officer of and eaH>fficio a mem- 
ber of the board, and shall devote his entire time to the duties of 
the office, and may be removed for cause at any regular meeting of 
the board, two-thirds of the full board voting therefor, and shall 
receive such salary as may be determined by the board. The chair- 
man, with six other members, representing the various geographical 
divisions of the country^ shall constitute the executive committee 
of the board, to be elected at the first meeting of the board, and 
at each annual meeting thereafter, and said committee shall, and is 
hereby authorized to exercise such powers as may from time to time 
be conferred upon it by the board. 

§ 2. The duties of this board shall be, and it is hereby 
authorized and given power to make, or cause to be made, such in- 
vestigations at any place within the United States, or at any foreign 
port or place, and to collect information upon all matters relating to 
the public health, and to frame such rules and regulations as may be 
necessary for the government of the quarantine service of the 
United States ; and all the power and authority now provided by 
law, or which may be provided by law, for the control and protec- 
tion of the public health of the United States, shall be and are 
hereby vested in said board, except as to the special authority vested 
in the President of the United States under the provisions of this 
act. The rules and regulations of this board shall severally be exe- 
cuted, under the direction of this board, by such departments of 
the government, or other officers, as the law may prescribe or the 
President may designate. 

This board shall coK)perate with, and so far as it lawfully may, 
shall aid State and local boards of health in the enforcement of the 
niles and regulations of such boards, to prevent the introduction of 
contagious and infectious diseases from foreign countries into the 
United States, and into one State from another (and at such ports 
and places within the United States as have no adequate quarantine 
regulations under State authority, necessary to prevent the intro- 
duction of contagious and infectious diseases into the United States 
from foreign countries or into one State from another, this board 
shall, when necessary for the protection of the public health, report 
the facts to the President of the United States, who shall, if in his 
judgment it is necessary, direct this board to make such rules as are 
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necessary to protect the public health, which, when so made and ap- 
proved by the President, shall be promulgated by this board and 
enforced by the sanitary authorities of the State, where the State 
anthorities will undertake to enforce the same ; but if the State 
authorities shall refuse or fail to enforce such f ules and regulations, 
the President may appoint a proper person or persons for such pur 
pose, to act under the direction of this board). 

§ 3. It shall be the duty of this board to make such rules and regu- 
lations as are necessary to be observed by vessels at ports of departure, 
where such vessels sail from any foreign port or place to any port or 
place in the United States to secure the best sanitary condition of such 
vessel, her cargo, passengers and crew, and to prepare from time to time 
for the consular officers of the United States, and for the medical 
officers serving under this act at any foreign port, and otherwise 
make publicly known such rules and regulations, which, when 
approved by the President and issued by the Department of State, 
and posted in the ot&ce of the consul or other^representatives of the 
United States at such foreign ports for at least ten days, shall be 
enforced by the consular officers and agents of the United States. 

§ 4. It shall be unlawful for any vessel from any foreign port or 
place to enter any port in the United States, except in accordance 
with the rules and regulations made in pursuance of this act, and of 
the rules and regulations made under State or municipal authority, 
and any such vessel which shall attempt to enter any port of the 
United States in violation thereof shall be liable to process in the 
proper district court of the United States, and upon conviction, shall 
forfeit to the United States a sum to be awarded in the discretion 
of the court, not exceedmg $1,000, which shall be a lien upon such 
vessel to be recovered upon proceeding in the proper district court 
of the United States, in accordance with the rules and laws govern- 
ing cases of seizure of vessels for violation of the revenue laws, and 
in all such cases the United States attorney for such district shall 
appear on behalf of the United States ; and all surth vessels shall 
obtain from the consular or authorized medical officer at the port of 
departure, a certificate in duplicate, setting forth the sanitary history 
of said vessel, and that it has in all respects complied with the rules 
and regulations of this board, made in pursuance of this act for 
the government of such vessels, and before granting such certificate 
such consular or medical officer is required to be satisfied that the 
statements therein made are true; and upon the request of this 
board, the President of the United States is hereby authorized to 
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appoint proper medical officerSf to serve in the offices of the consols 
at any sach foreign ports, to make the inspections and give the cer- 
tificates herein required. 

§ 5. Such vessels shall observe all rules and regulations made by 
this board in pursuance of this act, in regard to the inspection, dis- 
infection and isolation of the same, npon its arrival at any port in 
the United States, and for the treatment of persons and cargo on 
board, so as to prevent the introduction of contagious diseases into 
the United States, and it shall be unlawful for any vessel to enter 
such port, to land its passengers, or discharge its cargo, except upon 
a certificate from the health officer of such port, that such rules and 
regulations have in all respects been complied with. 

§ 6. In the event of any sudden emergency, threatening the im- 
portation of contagious or infectious disease into the United States 
from any foreign country, the President of the United States is 
hereby authorized and required, in his discretion, to adopt and make 
known forthwith, b}» public proclamation, such measures as may 
meet the emergency, either by suspending the introduction into the 
United States, by land or sea, of any specified merchandise calculated 
to be a vehicle for the communication of contagion, or by prohibit- 
ing the entry into the ports of the United States of vessels coming 
from infected countries or having contagious or infectious disease on 
board. And in case the President shall at any time exercise the 
authority hereby conferred upon him, he shall, at or before the time 
of issuing such proclamation as aforesaid, convene the National 
Board of Health, to meet at Washington in special session within 
ten days from the date of such notice of convention, and the said 
board shall thereupon advise such measures as it may deem sufficient 
to meet the emergency ; and upon the taking effect of such measures 
with the approval of the President of the United States as herein 
provided, the President's proclamation aforesaid shall cease to have 
effect. It shall be the duty of this board at all times to give prompt 
attention to any question in sanitary science which may be submitted 
to it by the President. 

§ 7. It shall be the duty of the Department of State to obtain 
from the consular officers at foreign ports or places, all available 
information in regard to the sanitary condition of such ports and 
places, and to transmit the same to this board ; and it shall be the 
duty of this board to obtain from the State and municipal health 
authorities throughout the United States, and from all other availa- 
ble sources, weekly reports of the sanitary condition of ports and 
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places within the United States, and reports and other matters 
relating to climatic and other conditions affecting the public health, 
and it shall prepare, publish and transmit to State and other authori- 
ties, and other proper persons, weekly abstracts of such reports, 
consular reports, and other useful information relating to the public 
health ; and it shall make to the President, for transmission to Con- 
gress, an annual report of its transactions, with such recommenda- 
tions as it may deem important to the public health ; and the 
necessary printing of. the board shall be done at the Government 
printing office, upon the requisition of the secretary of such board, 
in the same manner and subject to the same provisions as other 
public printing for the several departments of the government. 

§ 8. The President of the United States is authorized, when re- 
quested by this board, and when the same can be done without 
prejudice to the public service, to detail officers from the several 
departments of the government, for temporary duty, to act under 
the direction of thie board in carrying out the provisions of this act, 
and such officers shall receive no additional compensation, except for 
actual and necessary expenses incurred in the performance of such 
duties. 

§ 8. To meet the expenses incurred in carrying out the provisions 
of this act, the sum of five hundred thousand dollars, or so much 
thereof as may be necessary, is hereby appropriated, to be disbursed 
nnder the direction of the board ; and the board shall have authority 
to appoint such disbursing agents as it deems necessary, who shall 
give bond as in other cases, for the faithful performance of their 
duties. 

§ 10. All acts and parts of acts in conflict with any of the pro- 
visions of this act shall be, and are hereby, repealed. 

Son. — This is the bill prepared by the National Conference of State Boards of Health. 



VITAL STATISTICS 



REPORT. 



The committee's work under this branch has been two-fold : 

1. The investigation of outbreaks of disease ; and 

2. The progress made in the registration of Vital Statistics. 
Under the former head two investigations have been made, one of 

cholera asphyxia, the other of trichinosis. Beports on both of those 
will be found hereafter. 

The beginning of the publication of a monthly bulletin of 
mortality was made for the month of April, and although neces- 
sarily incomplete, has been very popular, and is growing more accurate 
each issue. 

A determined effort has been made to organize delinquent local 
boards and to bring up, by means of temporary assistance, the arrear- 
ages of the board's registration work. The experiment has proved 
satisfactory in every sense. 

J. SAVAGE DELA VAN, M. D., 

ChoArraan. 

Albany, August 26, 1884. 

Dr. J. Savage Delavan, Chcmman^etc,: 

Dear Sib — Under instructions I visited yesterday the village of 
Hoosick Falls, on account of a so-called case of cholera a^hyxia^ 
for the purpose of inquiring into the nature of the case. The fol- 
lowing facts I learned by inquiry of the health officer and other mem- 
bers of the village board of health, the undertaker, the attending 
physician, and by an inspection of the body of the deceased. 

r^atrick Hurley, aet. seventy-two, unmarried and by occupution a 
laborer, usually a healthy man, had been troubled with a moderate 
diarrhoea for several days of the hot weather of last week; he went 
to his work as usual, being employed in cleaning out a filthy brook 
running through the village, xhursdav morning he worked ; in the 
afternoon his aiarrhoea became suddenly worse. Dr. J. C. Hannan 
was sent for, and being unable to attend at once, sent him, at six p. 
M., an appropriate remedy; at three a. m., he was ^ain sent for and 
found* mm purging, vomiting, with feeble circulation, and severe 
cramps of the legs and arms. The discharges were watery, said to 
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be ^^ rice water," in character copious, and at that time not at all 
feculent. There was some abdominal pain, but it was less than 
that of the extremities. The doctor gave ton drops of Magendie's 
solution hypodermically, and an hour later gave ten more, after which 
the pain was relieved as well as the vomiting and purging, the 
pupils being noted as dilated. Friction to the extremities was 
directed. At nine a. m. Friday he saw him again ; the cramps of 
the extremities had returned, and he was much prostrated, the circu- 
lation being very inactive, the pulse weak ana rapid. Electricity 
and alcohol hypodermically were used without result, and he died at 
one p. M., about twenty hours after onset ; he was quite cyanotic 
before he died. 

Dr. Hannan says he has known the man for years ; that he has 
not been out of the viUage ; was living with the ramily of his niece ; 
was a steady working man. 

He also says he has seen at remote points of the village and 
countrv three similar cases. Has seen cases of cholera in New York. 

He did not note any special rigiditv of the body before or after 
death ; that there was none save of the extremities. 

The undertaker saw the body at 1:30 and prepared it for burial. 
It was quite discolored, and later became mottled. At 3 p. m., 
Friday, there was nudity of the limbs, such as to make putting on 
the clothes rather difficult. The body was still rigid on Saturday 
afternoon when put into the coffin, but was in no way distorted, as 
if often noted in the case of trae cholera. Ice was not used. It was 
injected and washed with embalming fluid. At the funeral, which 
was public, the coffin was not opened and not more than a dozen 
persons came into the house. 

The health officer states that attention was called to the case by 
the death certificate containing the already mentioned cause of death, 
and that this was not until Saturday nignt, being then presented for 
a burial permit. A quarantine was ordered and this board com- 
municated with ; their telegram failing, however, to reach this office 
until Monday afternoon. 

In company with the health officer and clerk of the board, I went 
to the cemetery and inspected the body, which was yet in a vault. 
Dissection of the body was not made. It was still somewhat rigid, the 
flesh tirm, there was no distortion, the skin was cold and not much 
discolored, except about the face, whicJi was swollen and apparently 
oedematous as was also the rest of the body, a condition not to be 
looked for in a severe case of choleraic flux. 

Yon will observe that there are some points in this case which 
are those of true cholera. The onset and course of the case was 
dissimilar, however, and it is not uncommon to find rice-water dis- 
charges and muscular cramps with final prostration attending severe 
cases of sporadic cholera or cholera morbus. On account of nis age, 
the hot weather, his weakened condition from a few days of 
diarrhoea and most especially by the exposure to the filth of the 
stream he was working in, he induced the violent flux which caused 
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his death. The stream receives sewage and rubbish in great 
quantity, and is a vile open sewer running through the village. It 
has been peremptorily condemned by the local board and by this, 
and it seems difficult to believe that a handsome and prosperous vil- 
lage of 7,000 inhabitants should have neglected so long a sure source 
oi disease. It was the principal cause of the sickness of this man, 
who was working in it and exposed to the full force of its ema- 
nations. 

I would report then that the case is one of sporadic choleraic flux 
or cholera morbus, as it might, perhaps, in less technical language be 
termed. 

Respectfully yours, 

F. C. CURTIS. 



REPORT OF TRICHINOSIS AT ARIETTA. 



REPORT. 



'To the StcUe Boa/rd of Health : 

The committee on vital statistics respectfully submits the following 
report of its investigation into the outbreak of sickness at Arietta, 
occasioned by the eating of raw ham. On the 6th day of July the 
subject was formally referred to this Committee by the Central 
OflSce. Dr. Beach, the Board's inspector of the district, was at once 
commissioned by telegraph to make a thorough investigation of the 
causes of the outbreak and report to this committee. He was also 
instructed to obtain, if possible, portions of the ham which caused 
the sickness and to trace the history of the outbreak as far as practi- 
cable to its source. 

The committee believing the matter to be of such importance to 
the public health of the people of the State as to merit it, pains 
were taken to secure a full scientific investigation. The result, will 
be found embodied in the subjoined reports from Dr. Eugene Beach 
on the medical history of the disease, and Prof. William Hailes, Jr., 
on the revelations of the microscope. 

No doubt can be entertained of the correctness of the diagnoses 
made, and the lessons conveyed are plain and practical. They 
point first to the importance of impressing upon the minds of the 
people the danger of consuming uncooked or partially cooked ham 
or pork, and of making sure that such meat is entirely and perfectly 
cooked before eating ; and second, to the necessity for more care in 
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eelectiDg and preparing porcine flesh for the market. Statistics 
show that trichinoas infection is not at all uncommon in the fle^h of 
swine, that many hams and sides are infected therewith. In view of 
these facts when the trachinascope is an instrument which any butcher 
can use with ease, some legal enactment should be made to prevent 
the sale of trichinous meat, and some penalty imposed for the sale 
of an article so dangerons to the life and health of the people. 
BespectfuUy submitted, 

r J. SAVAGE DELAVAN, M. D., Cha4/rm<m, 
r, V. GEORGE W. COOKE, M. D., 
tiimmtUee, 2 EDWARD M. MOORE, Presidmt, * 

I ALFRED L. CARROLL, Secreta/ry. 



Gloversvillb, N. r., July 14, 1884. 

Messrs. Clabk & Wood, Fort Plain : 

There have been twelve cases of sickness in Arietta, Hamilton 
isounty, M. Y., resulting from eating raw ham ; two of the sick have 
died. There is no question as to the nature of the sickness, as the 
microscope has shown the muscles of one of the dead to be full of 
trichinsB. 

By request of the State Board of Health, I am endeavoring to 

trace the ham which caused the sickness. Oliver Bonville, of Arietta, 

at whose .table the ham was eaten, bought the ham, May 30, of L. E. 

Bradt of Garoga. Mr. Bradt bought the ham, April 3, of Clark & 

Wood of Fort Plain. He informs me that he got the ham from 

yonr smoke-house. In a conversation by telephone, on Friday last, 

with Mr. Clark, he told me he could not say whether it was State 

or western ham. The State Board of Health would like to know, 

if possible, if you have any means of stating positively regarding 

the matter, will you kindly inform me ? 

Truly yours, 

EUGENE BEACH 
Dr: BsAOH. 

Sib — The ham came from Chicago, we think, in lot of 125 
pAckages, bought of John Taylor, Trenton, N. J. Think the 
packer was Thorn & Co., Chicago. If can do any thing more for 
yon let us know. 

CLARK & WOOD. 

15 



Mbdioal Kefobt. 
To J. Savagk Dblavak, M. D., Chairman of Committee : 

On tho 2d of Jalj, inst., Dr. J. E. Burdick, of Johnstown, stated to 
me that he had in charge several cases of fever of some kind at Arietta, 
a hamlet in Hamilton county, that there was some doubt r^arding 
the nature of the sickness, and that the inhabitants of the place were 
quite alarmed regarding it. At the same time he requested that ] 
should investigate the matter with as little delay as possible. Beli^Vw 
ing the case to be one meriting the immediate attention of the State 
Board of Health I visited Arietta on the 3d of July, insii;., and 
reported the result of my observations to the secretary, and by your 
request have made some subsequent observations. 
Pollowing is an account of what I have done and found : 
On my first visit I learned that there had been twelve cases of 
sickness more or less severe, and at that time one death. There 
has been one death subsequent to my first visit. The sickness 
showed the symptoms of trichinosis well marked. The persons sick 
had all eaten raw ham at about the same time^ (June 5 to 7), and 
from the same ham. All who ate of the ham raw were more 
or less sick, and none who did not eat of the raw ham were sick. 
They were all taken sick at nearly the same time. They consisted 
•of the family of Oliver Bonville and boarders in his family. All 
>vho had been sick enough to be attended by physicians had more or 
less fever, but no record had been kept, and they were visited only 
at intervals of two or three days. In some cases the temperature 
was found as high as 103 degrees Fahr. The prominent symptoms 
were diarrhoea and vomiting, fever, sweating, oedema, especially of 
the face, lameness and muscular soreness and sleeplessness in the 
adults. In the case of George Sumner, whom I saw about twelve 
hours before his death, there had been some circumscribed pneumonia 
apparently. There was hoarseness also in his case, and at the time 
of my visit his respirations were 39 per minute. 

^Wlthlu a day or two, ImpoMlble to get exact dates In all caaea. 
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Emma Jcme Swam^ aged 32, was taken sick June 8 with diarrhoda 
and vomiting, followed by fever. She was removed to her home at 
Newkirks, where she died Jane 25. She had oedema of the face. 
As she died before my visit I did not see her. 

OUver Bonmllej aged 38, was taken sick June 9 with diarrhoea 
and vomiting, followed by fever. He had oedema of the face, lame- 
ness, sweating, and could not sleep. He was convalescing when I 
saw him July 3. 

Paulina BonviUe^ wife of Oliver, aged 36, was taken sick June 
8 with diarrhoea and vomiting, followed by fever. She had oedema 
of the face and extremities, sleeplessness, sweating, formication, lame- 
ness and a vesicular eruption, and was still sick July 11. 

Elisabeth Bon^ille^ daughter of Oliver, aged 10, was taken sick 
June 8 with diarrhoea and vomiting. She had fever, sweating and 
oedema of eyes and was sore and lame. She could sleep. She left 
her bed July 1 and was convalescing. 

Eugene BanmUey son of Oliver, aged 8, was taken sick June 8 
with diarrhoea and vomiting, followed by fever. He had oedema of 
the face, sweating and lameness and was convalescing July 3. He 
could sleep. 

George Sumner^ aged 34, was taken sick June 8 with diarrhoea 
and vomiting. The diarrhoea continued during his sickness. The 
vomiting continued one week. He was sleepless, said he could not 
sleep. He sweat all the time. He had fever. His face was much 
swollen, especially about the eyes. He had some circumscribed 
pneumonia. He was hoarse, July 3, his pulse was 96, temperature 
100 degrees Fahr., and respirations 39. He died on the morning of 
July 4. 

Jaeeph Barney ate sparingly of the same ham, and was not sick 
nor quite well ; he was somewhat lame and sore but kept around. 

John Marshall ate of the same ham, at the same time, but had 
read about trichinse and ate but little ; he was attacked much the 
same as the others, but got better and went to his work in the 
woods; he was not quite well, but complained of lameness; he 
called upon me July 12, in my office, and still had diarrhoea and 
lameness. 

Peier JUayhew, aged 28, was taken sick June 8, with diarrhoea 
and vomiting, followed by fever ; diarrhoea continued two weeks ; 
he had oedema of face and extremities, and great sweating ; he 
could not sleep well ; his lameness was not marked ; July 11, his 
pulse was 96 and his temperature was 100 degrees Fahr. 
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John Burto7iy aged 29, was taken sick June 8, but went to his 
work in the woods, and stayed a week ; he had a slight chill and 
was somewhat nauseated ; he had diarrhoea but not much sweating ; 
he had fever ; he could sleep fairly ; he had oedema of face and 
extremities, and lameness with some itching ; he was convalescing 
July 3. 

John Cmboj aged 24, was taken sick June 8 with diarrhoea with- 
out vomiting; his symptoms were, in addition to the diarrhoea, 
sweating, sleeplessness, oedema of the face and extremities, and 
notable lameness ; he was convalescing July 3. 

/>. J. Jjyons called upon me July 11 ; he ate of the same ham, 
raw, at the same time with the others ; he had diarrhoea two or 
three days afterward, and has not been well since then ; he has felt 
dull and lame, and has had twitching of the muscles. 

George Sumner died July 4 and was buried July 5. Although 
the facts already known pointed so unmistakably to trichinosis as 
the disease from which these sick persons had been suffering, I 
thought it wise to demonstrate the actual presence of trichinse. In 
pursuance of this object, on the 7th of July, accompanied by Dr. J. 
E. Burdick and Dr. P. R. Furbeck, I disinterred Sumner's body 
and secured portions of the flexor muscles of the arm and leg whicli 
I placed in your possession on July 8. These gave abundant evi- 
dence of the presence of trichinae. 

By your direction, I have also made an effort to ascertain the 
source from which the ham which caused this sickness was obtained. 
Mr. Bonville bought the ham on the 30th of May last of L. E. Bradt, 
in Garoga. Mr. Bradt bought the ham of Clark & Wood, in Fort 
Plain. The bill is dated April 3, 1884. I inclose correspondence 
had with Clark & Wood, which shows that the ham came from 
Chicago ; that it was bought of John Taylor, Trenton, N. J., and 
was packed by Thorn & Co., Chicago. 

Respectfully submitted, 

EUGENE BEACH. 



BSPOBT OF MlCBOBOOPIST. 

Albanv, July 12, 1884. 
Dr. J. Savage Delay an, Chairman of Comviittee on Vital 
Statiitica: 

Deab Sib — I find upon microscopic examination of portions of 
hnman muscle receutl; received from Dr. £. G. Beach, of Glovers- 
t-ille, N. Y., that tricliinee exist in great abundance (twenty-seven 
in a single field — about 3,0l>0 to the cubic inch). 

Some of the worms observed were already inclosed with a trans- 
parent cyst, while many were only partially rolled up or coiled upon 
themselves, others were free in the tiesuea. The muscular tisaae 
examined was from the extremities 

From the above facts we are justified in concluding; that it is an 
unmistakable case of marked tnchmosie of recent origin. 

Fbesh Tricuinoub In\asioii. 




d crloblnB. SpMlmsDi fi 



The following is a brief resume of a few well-known scientific 
fiicta concemiDg trichinse : 

When infested meat is taken into the stomach in a raw or par- 
tially cooked condition, the cysts which surround the trichinte in its 
adnlt state are removed by digestion and the worms set free. They 
iocreaae in size and on the second day the male and female reaches 
their fall sexaal tnaturity ; six days after maturity the females pro- 
duce ttom 1,000 to 1,500, or more, living filameotons embryos. 
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The joung immediately begin to wander and invade the sarrouud- 
ing tissues; they pierce the intestinal walls and finally i*each the vol- 
untary muscles of their host, growing larger and absorbing the vital 
juices from the tissues through which they pass. They are found 
in greatest abundance at the insertion of the muscles with the ten- 
dons, wher^ they roll themselves up and become encysted, at first 
transparent and difficult to see, but later presenting a whitish ap- 
pearance, in consequence of a deposition of calcareous matter, etc., 
about the cyst, which renders them visible to the naked eye. They 
remain viable for many years. 

Prevention of Trichinosis. 

1. Meat should not be eaten raw or in a partially cooked condi- 
tion. 

2. Thorough cooking is a perfectly efficient means of killing tri- 
chinse. Lar^^e. masses of meat (such as a ham), however, require sev- 
eral hours continuous cooking, for the heat to penetrate throughout 
the entire mass. A medium sized ham boiled for thirty minutes 
reaches a temperature of a little above 100 degrees Fahr. It re- 
quires 140 degrees Fahr. to positively kill the parasite. In the case 
of chops, steaks and other small portions^ a much shorter time will 
suffice. A thorough broil of a few minutes will effectually destroy 
the life of the trichinse. Ordinary salting and smoking does not 
destroy the parasite. 

3. Thorough inspection of the meat. A regular examination 
should be made by the State. The matter is easily accomplished. 
The parts required for a perfectly satisfactory examination are two 
small fleshy masses situated near the kidneys, called the pillars of 
the diaphragm. These pieces belong to the '^ trimmings " and their 
removal in no way interferes with the value or appearance of the 
dressed hog. 

'^ All hogs should be subjected to microscopic examination by ex- 
perts, and no hog allowed to be cut up for sale as food until such an 
examination had been made. Those found invaded should be 
branded trichinous and their sale as food forbidden by law under 
penalty of a heavy fine." — Billings. 

A certificate could be given if examination proved satisfactory. 

4. Prevent hogs from feeding upon raw offal and excrement and 
avoid using the offal, etc., of animals subject to trichinosis as a fer- 
tilizer. 
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5. The thorough deetmction of all offal, ezcrement| etc., so that 
vermin (rats, etc.) may not devour it and become the carriers of this 
dread malady. 

Bigid legislative enactment regulating the inspection of meat, the 
proper disposal of offal, excrement, etc., etc., would, if properly en- 
force, go far toward stamping out this loathsome disease. 

Very respectfully, 

WILLIAM HAILES, 
Pathological Laboratory^ Albany Medical College. 
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To Dr. J. Savage Delay an, Chairmcm : 

m 

The publication of a moDthly bulletin of the mortality of the 
State was begun in April. It was not deemed expedient to publish 
every one of the several hundred towns, villages and cities report- 
ing; instead, the State was divided into eight districts, known as 
the Maritime, the Hudson Yalley, the Adirondack and Northern, 
the Mohawk Valley, the Southern Tier, the East Central, the 
West Central and the Lake Ontario and Western. These dis- 
tricts include the following counties, respectively : The Mari- 
time : Includes New York, Long Island, Staten Island and West- 
chester county. Hudson VaUey : All the counties on either side 
of the Hudson river, to and including Albany and Rensselaer. 
Adirondack a/nd Northern: The northern section of the State — 
the counties of Washington, Warren, Hamilton, Essex, Clinton, 
Franklin, St. Lawrence, Jefferson and Lewis. Mohawk VaUey : 
Schenectady, Schoharie, Saratoga, Montgomery, Fulton, Herkimer 
and Oneida counties. Southern Tier: The seven counties along the 
southern boundary. East Central: Sullivan, Delaware, Otsego, 
Madison, Chenango, Onondaga and Cortland counties. West (Jefi- 
tral : Cayuga, Tompkins, Seneca, Schuyler, Ontario, Yates, Living- 
ston, Genesee and Wyoming counties. Lake Ontario am,d West- 
ern : Oswego, Wayne, Monroe, Orleans, Niagara and Erie counties. 

The principal towns, villages and cities in each district are indi- 
vidually given in the bulletin, the remainder being summed 
together as the rest of the district. Places of less than 3,000 popu- 
lation are not reported separately. The cities are distinguished by 
being printed in small capitals, the villages by italics, and the towns 
by common or roman type. The populations are some of them 
estimated to the present date, and these are distinguished by being 
printed in heavy-faced figures ; smaller figures are used for popula- 
tions taken from the census of 1880. More accuracy and uniformity 
respecting the population can be secured after the census of this 
year. 

The report during this year has included all of the twenty four 
cities of the State except Buffalo and Watertown, the latter having 
also since begun to make returns. There has been steadily an im- 
provement in the fullness of the reports since the publication was 
Degun, both as to the number of the places reporting and as to the 
faithfulness of their returns. 

A very considerable number of important villages and towns 
have as yet failed to be stimulated to report to the central board 
upon their mortality, or to send in their certificates of births, 
deaths and marriages. It has also been found by means of the 
bulletin that many places are derelict in the securing of complete 
returns. Besides, no provision has been made in the bulletin for 
taking account of returns that have been received too late for pub- 
lication, although all have been required to send their certificates 
and reports by the 15th of the month following the month reported 
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apon. Still the entire nnmber of deaths reported in the nine bulle- 
tins issaed daring the year is 56,465, or an average monthly mor- 
tality of 6,275. This is probably within 1,800 of the actual mor- 
tality of the State. 

The deaths have been classified under twenty different diseases 
and groups of diseases. Most of the zymotic diseases are specified 
separately. The proportion of these to the total mortality will here- 
after be given for each locality. 

While still necessarily imperfect, improvement is noted in the 
Buceessive issues, and a somewhat satisfactory purview of the state 
of health and movement of diseases over the State is, with due 
allowances, obtained. The publication is, however, even more 
effective in informing the Central Board of the state of work by local 
boards, and stimulating them generally to more effective service. 

F. C. CUKTI8. 
The following are copies of the issues of the Bulletin from its 
publication for April, 1884, to the end of the year 
[Sen. Doc No. 47.] 17 
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DRAINAGE, SEWERAGE AND TOPOGRAPHY. 



REPORT. 
On Dbainaor of Ohsmung Canal Prism and adjoining Marsh in 

THE YlLLAOE OF HoRSRHBADS, BY O. S. WiLBON, 0. E., DsORM- 
BRR, 1884. 



James T. Gardiner, Esq., Chairmcm of the Committee on Sewer- 
age^ Drainage and Topography of the New York State JSoard 
of Health: 

Sir — I submit the following report on the sanitary improvement 
of the canal prism and adjacent marsh at Horseheads : 

From the saw-mill to the E. C. & N. R. R. crossing the sewer 
pipe is laid, which will drain the water from this portion of the 
canal, with the possible exception of two or three small springs. 

This part of the canal is the property of the E. 0. & K. R. R. Co., 
and they have been notified by the village board of health to cover 
the bottom of the prism to a depth of at least six inches with gravel 
or coal ashes before March Ist next, and will probably do soi There 
may be needed a short system of drain tile in connection with the 
filling mentioned above. 

As there are several openings into the sewer available there will 
be no obstacles to overcome in pntting this portion of the canal bed 
in good sanitary condition. The part needing most attention is 
from the E. C. & JV. H. H. crossing to summit dam, including 
the feeder to the first lock. 

The catchment basin at the nor);h end of the sewer is jnst north 
of the line of the E. C. & ^. R. R. embankment. See accompany- 
ing map. 

There are three ways of pntting this portion of the canal in good 
sanitary condition : 

1. Filling it with dean gravel or earth. This would require an 
expenditure of at least $10,000. Although in my opinion it is the 
best plan, its expense bars it from present consideration. 

2. Tile draining. By starting at the catchment basin at the 
inlet on the north side and laying three lines of six-inch drain tile 
on firm bottom — using boards where the bottom is soft — at a 
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nniform grade of aboat one in 800, taking in any springs from the 
west bank with smaller tile where they will sa£3co, the canal bottom 
could be rendered dry after the spring rains and freshets are over. 
The feeder can be arranged in a similar manner, emptying into the 
catchment basin through the west inlet. The tile in the feeder can 
be laid at a better grade, say one to 400. At least three lines of six. 
inch tile should be laid from the basin to the lock and sufficient 
smaller tile to and along the sides to keep the surface dry during 
warm weather. The location for side drains can best be determined 
after digging the trenches has commenced. 

After the tile are put in, the bottom of the canal and feeder 
should be cleaned of all mud containing decaying vegetation, and 
be filled six inches or a foot with clean gravel. This would require 
about — 

10, 000 six-inch tile, at $30 per thousand $300 00 

4, 000 four-inch tile, at $15 per thousand 60 00 

10, 000 feet boards, at $15 per thousand 150 00 

14, 000 feet trench digging and filling, at 3 cts 420 00 

Cleaning canal bottom ' 500 00 

Filling in canal bottom, six Inches deep 2, 000 00 

Total $3, 430 00 

There is very little money available for any work, consequently 
the expense attending this plan and the necessity of rendering the 
canal as harmless as possible before the coming summer, has led 
me to suggest the following as the most feasible plan under the 
circumstances. 

3. Cleaning the canal bed and flooding with water. The canal 
bed should be cleaned of all rubbish and decaying vegetation, care 
being taken that all vegetation of last season's growth be taken out ; 
besides this,'as much of the sedimentary mud — the accumulation of 
fifty years' use of the canal — should be removed at the first cleaning 
as possible with the funds available. 

The flooding can best be accomplished by building the catchment 
basin at the head of the sewer higher — say to the level of the sur- 
face of the water in the cAnal last July, or 6.5 feet above bottom of 
outlet sewer. In building the catchment basin higher a stone wall 
two feet thick should be laid in mortar on top of the present wall 
to the height given above. There are nearly enough good stone 
on the ground for this purpose. The basin should be puddled on 
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the ontsido with clay to prevent leakage. There is an abundance of 
good clay at hand for this purpose. At the north-west corner of the 
top of the basin a channel six or eight inches deep by two feet wide 
should be made to allow the overflow to enter the basin in one stream. 
This can be so arranged with slash-boards as to admit of a constant 
overflow into the sewer during a dry summer and fall, with a little 
attention. 

From one of the inlet openings — now closed — in north or west 
sides of the basin a pipe should be arranged with a gate in such a 
way that the canal can be emptied of water at any time for cleaning 
the bottom. This pipe and gate can be arranged in various ways; 
80 I leave it to be done as seems most expedient. This cleaning of 
the bottom should be done as often as necessary to keep the water 
pure and free of decaying vegetable matter. It may not be needed 
oftener than once in three or five years after the present mud is 
taken out, providing proper precautions are taken to keep rubbish 
and other pollution out of the canal. I would hero call the attention 
of the villa^re board of health to the privies along the canal bank. 
They should be inspected and none allowed to remain within fifty 
feet of the bank where a vault is used. 

In cleaning the canal the rubbish and filthiest mud should be 
thrown out and carted to some depression away from habitations 
and covered up with clean earth. The other mud can be thrown 
out and allowed to drain and freeze this winter when it can be carted 
on to fields, spread thin and plowed under in the spring. 

The Marsh East of the Canal. 

As this is doubtless a fruitful source of malaria in the village, I 
deem it best to recall attention to it here. As will be seen from the 
old map, a copy of which accompanies this report. Mud brook form- 
erly ran in the present canal bottom opposite the marsh referred to, 
bnt was deflected into a ditch, dug for the purpose by the State, when 
the canal was constructed ; said ditch, now nearly filled with silt and 
vegetation, lies betwepn the marsh and canal. 

The sewer being six feet below the present water .surface of the 
brook, ample fall is provided for draining the brook and marsh into 
it, the only obstacle being McComber*8 ta/nnery, 

Mr. McComber has the right to use Mud brook at its present 
height in his tannery, bnt is not willing to give np this privilege for 
the benefit ho would derive from being able to drain his marsh land. 
He has, however, agreed to allow the brook to be taken into the 

21 
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sewer, provided he is furnished with water from the canal. When 
the canal is flooded, as proposed above, this water can be obtained, 
and, by laying 300 feet of pipe, led to his vat, sixty feet of pipe will 
lead the overflow from the vat back into the sewer. The expense 
attending this will depend somewhat on the size of pipe nsed. With 
the slight fall now existing to the present vat a six-inch pipe will 
give him all the water he needs ; while a four-inch pipe will carry 
the same water from the vat to the sewer. 

The following is, I think, a liberal estimate for this work : 

300 feet six-inch cast-iron pipe at 35 cts $105 00 

60 feet four-inch pipe at 20 cts 12 00 

Laying 360 feet of pipe at 10 cts 36 00 

Total ; $153 00 



As the water, after passing through his vat, is comparatively pure, 
it will do no harm to the sewer and will be available for fire pur- 
poses, as it is emptied into the sewer above the first man-hole. The 
vat referred to is the one in which hides are soaked before being put 
into the lime vat for removing the hair. The lime vat as well as 
those containing the different solutions used in tanning are never 
emptied, so that no pollution need be feared from having the tannery 
connected with the sewer. The size of the pipe given above is 
calculated to answer if the pipe from the canal to the vat is laid 
about two feet below the surface of the ground. A five- inch pipe 
would answer the purpose as well or better if put four or five feet 
below the surface of ground entering the vat near the bottom ; the 
water escaping from the four-inch pipe near the top. The more 
expensive digging would overbalance the saving in size of pipe, in 
my opinion. 

Dbaining the Marsh. 

The tannery being provided for, I would suggest that a broad 
clay dam be made across Mud brook on Mr. Westlake's land, about 
where shown on map, and a channel cut from the brook to empty 
into the canal opposite said dam. This will provide for the water 
coming from the springs at the source of the brook. Below the 
drain a ditch should be dug, keeping about fifteen feet to the east 
of the tow-path bank, gradually deepening, running south until oppo- 
site the catchment basin, where it should be six feet below present 
water surface of brook, or at the level of the outlet sewery where 
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a settling basin slionld be made about Bix feet by ton foot in nixo, 
which can be connected through the tow-path with the OHtohniont 
basin, through its east inlet, by a pipe twelve inches or lurgt^r In 
diameter. 

This ditch will intercept all water leaking through from the (MiniU 
and be deep enough to lead drain tile into for draining tliu whoto 
marsh. The object of the settling basin at tlio sontli end of thiH 
ditch is to provide for an accumulation of silt there and not throw 
it into the sewer catchment basin. This settling basin should ho 
watched and be cleaned as often as necessary. 

It is clearly the duty of the property owners benefited to moot 
tlie expense of the drainage of this marsh, and as it is at prosont <lotrI- 
mental to public health it should be drained. No single indivlchial 
should be allowed to stand in the way of its being done. 



• 



Fricshbtb. 

While it is my belief that the ]iresent sewer wyi carry away all 
the water that comes into the canal and feeder above it, it may be 
well to have an additional outlet for the overflow. Ttiis e/du Iki 
obtained by having the E. C. & W. K. ft. take np and relay the 
pipe already under the embankment at their crr^wiing — at pre^mt 
there are two lengths about 66 feet long of ova! cement [h^k; 22 in.x 
2S in. about 10 feet apart — one of the«c can Jic taken np and 
placed at the end of the other, which will carry it through th#; pr^^ 
ent filling below' the embankment. Care should U; takr;n that (mU 
yr&ti shall be placed through any tracks or sidingfi h^jreaft/;r put !n 
or across the canal bed — thus leaving a surface channel Uf th^ 
creek for freshet water, unless time and experience sFiall prove that 
it is noc needed. 

Co^CLCSTo^r. 

It may be well to record here the distancea along tl*^ iwrsr^ f,o th#5 
v!ir:oua (roaaectiona and openings into the same, beginnlnjir a^ the 
aoath end of *&wer : 

Mi'Mith of iewer f/p 

VHjut^ ir^ Tnaa-hoie i4ff 

Scue :!onnecdrja -iroagh, nUroeui culvert, '".^/t 

soc^ man- iote >^ 

ir5 man-hoie I I-'/T 

s Tonnectioa 1^5^ 



REPORT. 



Albany, January 8, 1884. 

To the Board of Health of Peekskitt, Eugene B. Travis, Esq., 
Secretary : 

Gentlemen — On November 2l8t ult, during the regular quar- 
terly meeting of the State Board of Health, a telegram was received 
from you requesting, on behalf of the village board of health, a plan 
of sewerage for the village of Peekskill from the State Board of Health, 
and placing such request entirely upon sanitary grounds. 

The Board considered your request, and understanding that the pur- 
pose of your action in thus asking assistance of the State Board of 
Health was, that you might secure for your village a system of sewers 
that should answer not only engineering requirements, but also meet 
those most important sanitary requirements essential to the health of 
the people, and in which the sewers of many towns have so lamentably 
failed, the Board voted 

" That the telegram and request be referred to the committee on 
drainage, sewerage and topography, with discretionary power to ad- 
vise and aid the local sanitary authorities of Peekskill in their effort 
to secure a sanitary system of sewerage.'' 

In accordance with this authority and direction, Mr. James T. 
Gardiner, the chairman of the committee on drainage, sewerage and 
to])Of:raphy, visited Peekskill November 30th, and met your board on 
the evening of that day. 

The next morning, in company with Mr. Travis, and Mr. Hart of 
your board, Mr. Gardiner made an examination of the village with 
reference to the proi)er method of sewering its streets. The facts as- 
certained in this examination, together with the maps and street 
grades, which you furnished the State Board, have been carefully con- 
sidered, and we are now ready to state briefly to you our conclusions, 
and the reasons therefor. 
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Eeport. 

We find your village peculiarly adapted to a thorough system of 
drainage and sewerage. Lying, as it does^ on the steep side-slopes of 
the valley of McGregory's brook, which descends rapidly to the 
Hudson, your question of sewerage is in no way complicated with that 
of the disposal of storm water. In the channel of the brook nature 
has provided for the rapid discharge of all the storm water of tiic 
village into the Hudson. At present, this brook channel running 
through the center of your town, is being used as an open eewer. 
In times of low water the filth discharged into this brook, lodging, 
as it must, along the borders of the channel becomes offensive to 
the senses, and furnishes those dangerous conditions which are lia- 
ble at any time to prove one of the most essential factors in the out- 
break of severe epidemics. 

Tiie public health of Peekskill is undoubtedly endangered by allow- 
ing the sewage of the village to pass into this brook, which runs 
through the most populous part of the town ; but the use of the brook 
for can-ying off storm water, which is rapidly discharged into it from 
the streets, can in no way injure the health of your people, but must 
rather tend to keep the channel of the brook in a wholesome condition. 

You are, therefore, specially favored by nature in having most per- 
fect means for discharging all the water that falls on the surface of 
the village, and, in our judgment, no artificial means are needed to 
secure surface drainage, except m one or two small spots, where, 
probably, the desired result can be better accomplished by under- 
draining the soil. 

In the draining and sewerage of a town, there are three things to 
be considered and provided for — surface drainage, sub-soil drainage 
and sewerage. The first includes the disposal of the storm water that 
falls upon and runs off from the surface and roofs of the houses of the 
village; the second, the disposal of the sub-soil water that occasions wet 
cellars ; and the third, the disposal of the sewage proper of the village, 
the latter consisting of the waste water from the houses, the sewage 
from the water-closets and privies, and any offensive wastes from fac- 
tories or shops. 

If in any town large sewers are built to carry off all of these three 
classes of waste fluid matter, such constructions are very costly. The 
storm water, liable to be discharged from any given area with steep, 
rocky slopes, is not infrequently fifty times as great in amount as the 
sewage proper from such a district If, therefore, sewers are to be 
made to carry off storm water, they most be many times as large as 
would be required to carry off sewage alone. 
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To build such sewers is a very costly undertaking, and the results 
are generally very imperfect from a sanitary point of view. 

In ordinary times the sewage fills but a very small portion of these 
large combined sewers. When, liowever, heavy rainfall occurs, the walls 
of these sewers, if of brick, are bathed and saturated with dilute sew- 
age. On the recession of the storm water these brick sides of the 
sewers furnish those conditions which are extremely favorable to the 
growth of those low organisms or bacteria, which are believed to pro- 
duce many serious diseases. 

The investigations of Koch and others, during the past ten years, 
have thrown great light upon the causes of many of the diseases con- 
nected with filth, rendering it probable that they are due to micro- 
scopic organisms. These diseases are popularly known as the germ 
diseases. A number of the most serious ills which afilict mankind are 
now supposed to have their origin in connection with these microscopic 
organisms which, under favorable circumstances, rapidly multiply 
and destroy animal vitality. 

The conditions prevailing in large sewers are known to be favorable 
to the growth of lower organisms. Moisture, heat, the presence of 
ammonia and darkness, are all important elements in producing these 
little deadly organisms, of whose habits much now is known through 
the process of artificial propagation. 

Until these discoveries, concerning the probable origin of diseases, 
which have all been made within the past few years, it was supposed 
that large sewers could be made to answer sanitary purposes. 

When large sewers were first introduced into the towns that had no 
aewer systems there was a marked improvement in the public health ; 
but as the so-called "modern conveniences" began to be introduced into 
the interior of dwellings, so that the air from the sewers could escape 
into the houses through defective plumbing and otherwise, physicians 
observed a class of diseases which they ascribed to sewer gases, su])- 
posing that it was some gas generated by fermentation in the sewer 
which was the cause of disease. 

Basing their action on this assumption, that a gas was the cause of 
sewer diseases, engineers, until within a very short time, have sup- 
posed that if they could make sewers which would carry off sewage 
without fermentation, and could so ventilate sewers as to carry off any 
gas that might be formed, they would no longer bo unwholesome. 

The results of modem sanitary investigation as to the cause and 
favoring conditions of these sewer diseases show, that while the escape 
of gases from sewers into human dwellings may lower the tone and 
letisting power of the human system, the gases themselves are not, 
probably^ the canse of specific disease. 
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The air from a sewer whei*e no gas is formed, but where the germs 
of enteric or typhoid fever are plan tod, may be more fatal to the human 
system than some of the worst smelling gases that originate in the 
fermentation of sewage. 

It is for this reason that the sanitarians who are thoroughly convers- 
ant with the recent discoveries in the origin of diseases feel grave doubt 
as to whether large sewers can bo made safe from a sanitary point of 
view. 

It is the judgment of the State Board of Health that largo brick 
sowers, planned to carry storm water and sewage, should never be used 
when they can possibly be avoided. In the village of Peekskill they are 
entirely unnecessary. The storm water from your roofs and streets 
and yards is at present flowing rapidly off into the brook which runs 
through the village and thence into the Hudson, without occasioning 
any inconvenience. You may safely continue to let nature dispose of 
the storm water in the natural way, letting it flow off into the brook 
and into the river. 

Within the past three years you have, however, introduced a supply 
of water to the village; many citizens have now water-closets, and 
all are using greatly increased quantities of water in their dwellings. 
This waste water from tho houses is either being discharged into cess- 
pools, or, in certain cases, by short drams from those dwellings in the 
central part of the town, it is discharged into the creek. Either of 
these modes of disposal, by cesspool or by draining into the creek, is 
liable to seriously injure the health of your village. 

The slopes on which Peekskill is built are of solid rock, covered with 
a thin coating of porous gravelly earth. Water thrown into cesspools, 
leaches rapidly through the soil and runs down along tho surface of 
the rock, entering often the cellars of houses on streets below. The 
filth from cesspools on the higher streets may, in frequent instances, 
reach the ground around dwellings situated below them, and may en- 
ter the cellars and contaminate the air of the whole house. The use 
of cesspools is, therefore, specially dangerous in a village situated 
as yours is. 

Before the citizens of Peekskill had ample water supply tho evils 
from soakage of filthy water through the soil were very much less felt 
than they will be in the future. As the abundant use of water becomes 
more common in the houses, the danger of disease from soil pollution 
will become greatly aggravated. 

We have already spoken of the evils which arise from draining 
into tho open brook bed, running through tho thickly populated part 
of your town. Your citizens are already so familiar with this evil 
that it is not necessary for us to dwell upon it 
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Therefore there is no way for you to dispose of the sewage of your 
village in a healthful manner^ except to build proper sewers for carry- 
ing it off to the river. Both for the sanitary reasons heretofore men- 
tioned, and for the sake of economy, we recommend that these sewers 
be constructed to carry sewage only, and that no storm water be ad- 
mitted tx> them. 

In such a system the collecting sewers should bo made of the best 
glazed pipe, and need not be over six inches in diameter. At the dead 
end of each branch of the sewer there should be an automatic Hush- 
ing tank, discharging at least once in every 24 hours, and contain- 
ing, perhaps, 140 gallons of water. As these small pipes run together 
the diameters of the sewers must be increased in proportion to the 
amount of water to be carried. 

It will be necessary to. carry outfall sowers down the principal 
streets on both sides of the brook as far as the flat ground along the river 
where they may be united for common discharge near the mouth of 
the creek. This outlet of the sewer into the river should be carried 
Bo far out as to have its mouth always below low-water line. 

The pressure of the water flowing down from the hills will cause a 
constant discharge from the pipes, even when they are below low 
water. The system which we here recommend to you is the separate 
system of sewerage, as it has been applied in this country in Memphis, 
Tenn., Norfolk, Va., Keene, N. H., Kalamazoo, Mich., West New 
Brighton, N. Y., and other places. 

The objections originally made to these small sewers, that they are 
liable to constant stoppage, have not proved to be well founded. They 
are a practical success in all these places. In Memphis they have now 
been in operation over three years. 

From a sanitary point of view these small sewers made of glazed 
pipe, running from one-half to three-quarters full of sewage, con- 
stantly and thoroughly flushed by the discharge of flushing tanks, have 
proved very greatly superior to large sewers. 

In point of economy the separate system has greatly the advantage. 
The cost is always less than half of that of the large combined sewers, 
and is sometimes but one-third to a quarter the cost. 

In order that these sewers shall work properly they require many 
openings into the air. In Memphis these are secured by carrying 
every house-sewer through from the street sewer to the house without 
trapping, and there makmg connection with the open air through the 
floil-pipe, which is carried above the roof of the full size of the pipe, 
and left completely open at the end. 

In our judgment this is not the safest arrangement We advise 
that a trap be placed in the house sewer, just outside of the house. 
From the street side of this trap a pipe should rise to the roof of the 
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house, which would supply air to the sewer from the trap outward, and 
also supply air to the main sewer itself, thus securing a complete circu- 
lation of air through the hranch sewer leading from the house, and 
through the street sewer. On the house side of the trap before spoken of, 
another pipe should rise to the roof of the house, supplying air for the 
house part of the drain alone. This is technically known as a foot vent 
to the house drain. The soil-pipe should then be carried directly up to 
the roof, and above it, the full size of the pipe. The house drain has 
thus two openings to the fresh air, and a complete circuit of air is se- 
cured through the drain inside of tlie house, while the pipe coming 
from the street side of the trap ventilates the street sewer and the 
house branch. 

In recent sanitary practice it has been found that nothing bo 
thoroughly conduces to the purification of drains as the discharge 
through them of a strong current of fresh air. The expenditure nec- 
essary to secure this is, in our judgment, amply repaid by the security 
gained. In many places it has been the custom to make the foot-vent 
of the house drain, which opens into the house drain on the house 
side of the trap, a short pipe merely rising to the surface and turning 
over with a crook, to prevent any thing being thrown down the pipe. 
The result of our investigations is to show that there is often an out- 
ward current from the foot- vent of the house drain, and that, there- 
fore, the air of the drain is liable to be discharged under the windows 
of the house, unless this foot-vent is carried up to the roof. 

This outward flow of air from the foot-vent is found to occur when- 
ever a bath-tub or closet is discharged in the house. But this is a 
mere puff of air, driven out of the foot-vent for a few seconds by the 
movement of the water through the drain. 

During the summer, when the air in the house is often much cooler 
than the external air, a reversion of the current in the drain is likely 
to occur, and a more or less continuous outflow of drain air takes 
place at the foot- vent 

In the accompanying diagram is shown the method of ventilating 
the house drains and sewer of which we approve, and the construction 
of a short foot- vent of which we disapprove. 

We refer to this question of house drains because with separate 
sewers it is necessary that the house drainage should be planned to 
accord with the sewers, or the sewers will not work properly. 

Subsoil Draikage. 
Where the separate system of sewers has been built by the Drain- 
age Construction Company of Boston they have laid in the same 
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trench with the sewer pipes a line of agricultural drain tile to under- 
drain the soil of the street. 

We recommend that a line of drain tile should be laid on both sides 
of the sewer pipe and that drain tile be laid in the trench with the 
branch sewers that run up to the houses. When trenches are opened 
for laying the branch sewers the laying of an additional line of porous 
drain tile is a yery small added cost, but the result is to secui*e the 
complete underdrainage of the soil about the house. 

We consider that in the case of Peekskill, as of almost all other places 
the laying of a system of sub-soil drains witli the sewers is a very great 
advantage to the health of the place; while the cost is very small. 

It is not necessary for us in this report to enter into all the details of 
the plan for a system of separate sewers to carry off the sewage of 
Feekskill ; the map furnished us shows that about 65,000 feet of sewer 
will be needed to completely provide for the wants of the town. The 
only uncertainty as to the cost of such sewers arises from the difficulty 
of determining beforehand how much rock excavation will be required 
in the trenches of these sewers, but from the best data which can be 
had, deriyed from the experience of laying water and gas-pipes through 
the town, it is probable that the total cost of the sewers and sub soil 
drains for the village would not exceed $85,000, and it might be done 
for much less if the amount of rock to be excavated proves small. 

The cost of sewering and draining the city of Eeene, where 61,200 
feet of sewer was required, was $74,000. This work was done by the 
Drainage Construction Company before mentioned. 

It appears, therefore, that the work at Feekskill should certainly be 
accomplished for the sum mentioned. 

The success of the separate system depends largely upon the precision 
with which the work is executed and the quality of the materials used, 
both as to pipe and cement. Where these works have been imperfectly 
done, or poor material has been used, the results are not satisfactory. 

A great deal of discussion has taken place as to the number of man- 
holes which should be built. It is our judgment that if properly con- 
structed, as they have been built at Eeene, a large number of man- 
holes will be of decided assistance iti examining the working of the 
sewers and in keeping them free from obstructions ; while if constructed 
and covered, as done by the Drainage Construction Company in the 
sewerage of Eeene, they are perfectly safe from a sanitary point of 
view. 

There are many details of improvements which this company have 
developed from the result of their experience applied in the sewering of 
Eeene, N. H., which should be used in the sewers of Feekskill, but 
these are matters of minor detail of construction which cannot be con- 
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sidered without the aid of drawings, and it is not necessary to discuss 
them at present. 

It is advisable for sanitary reasons that the sub-soil drains should 
not have their outlet into sewers. 

In conclusion, therefore, we earnestly advise that the village of 
Feekskill take immediate measures to secure a thorough system of 
separate sewers, to carry of^ the sewage alone, and a system of sub- 
soil drains, luid in the same trenches with the sewei*s, to remove all 
soil moisture from about the houses, and we strongly advise, both for 
Siinitary and economical reasons, that large combined sewers, to carry 
oS sewage and storm water together, should not be constracted. 

JAMES T. GARDINER, 

Chairman. 

EDWARD M. MOORE, 

President 
ERASTUS BROOKS, 
ELISHA HARRIS, 

Secretartf. 

Resolution of the State Board of Health. At a special meeting of the Boai'd, 
held in Albany. February 22. the above report was presented and adopted by v:ie 
Board , and on motion was ordered printed. 

FREDERICK CARMAN, 

Acting iSecrHary^ 



REPORT ON THE SANITARY CONDITION OF THE 

CITY OF SCHENECTADY. 



To the Board of Health of the City of Schenectady : 

In Jannary last a complaint was received from your board re- 
garding the unsanitary condition of Mill creek, south of the Erie 
canal, setting forth that the culvert under the Erie canal over which 
Mill creek ought to flow is filled up so that nothing except water, 
and not all of that, can get through it; and that an immense 
amount of debris collects at the mouth of the culvert. And further 
Btating that the health oflScer of your city was authorized to confer 
with the State Board of Health in reference to the nuisance caused 
by the obstruction in Mill creek culvert. 

From a previous complaint on this subject it appears that the con- 
dition of Mill creek from the Central railroad culvert down to the 
river is considered detrimental to the public health of Schenectady, 
and that this condition of the creek is supposed to be due wholly 
or in part to the obstruction caused by the culvert under the Erie 
canal. 

In response to this complaint the State Board of Health informed 
Health OflScer Van Zandt that they would make a careful examination 
of the question and report the results. 

At the last meeting of the State Board this complaint was referred 
with power to the committee on drainage, sewerage and topography 
who, after the necessary examination, report the following facts 
and conclusions : 

REPORT. 

It is evident to the committee that several questions are involved 
in the proper treatment of this subject. First, is there evidence 
that the health of Schenectady is being injuriously affected by some 
cause or causes of a character capable of being removed by sanitary 
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improvement ? Second, if an nnnsnal amonnt of illness is found to 
exist, what kinds of causes are indicated by its nature and distribu- 
tion ? Third, a description of the unsanitary conditions which are 
indicated by the character and distribution of the disease. Fourth, 
the proper remedy for these conditions. Fifth, the responsibility 
for the execution of the needed sanitary improvement 

Condition of the Pvhlio BedUh of Schenectady. — Dr. Alfred L. 
Carroll, Secretary of this Board, visited Schenectady and made a 
careful examination of the mortuary records. Through information 
furnished by the health oflSccr he was able to ascertain not only the 
number of deaths from the principal zymotic diseases, but also the 
localities where they occurred, so as to note them upon a map of 
the village. 

Dr. Carroll's full report on the prevalence of filth and malarial 
diseases in Schenectady, and the causes thereof, is given in the 
appendix, which is well worthy a careful reading by every citizen 
of Schenectady. 

The record is both sad and alarming. Sad, because it shows that 
at least one-fifth of the deaths in your city during the past year 
were clearly preventable by ordinary municipal provisions for clean- 
liness ; alarming, because the already abnormal death rate from filth 
poisoning must, from the very nature of the cause, steadily increase. 
Dr. Carroll says " Schenectady aflFords another of the many lament- 
able illustrations of the apparently ineradicable popular delusion that 
natural water-courses are the proper receptacles for sewage and house 
refuse of all kinds. During the last year its mortuary records have 
shown thirty-three deaths from diphtheria, twenty-six from typhoid 
fever, forty -four from diarrhcea and twenty from scarlet fever, many 
cases of the latter malady assuming a malignant type. With an esti- 
mated population of fifteen thousand, these disorders have caused a 
yearly mortality of more than eight per thousand, whereas it is gen- 
erally conceded that under ordinary favorable sanitary conditions, 
the annual death rate from the seven principal zymotic diseases com- 
bined should not exceed three per thousand of the population ; fur- 
thermore when it is considered that the deaths from such diseases 
represent a comparatively small proportion of the actual number of 
cases occurring, the statistical testimony gains greater force. To 
put the statement in a different light: Although we have not 
accurate returns fur the past years from Schenectady, it is probably 
not far wrong to estimate the average annual death rate at twenty- 
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four per thousand, in which case over one-third of the total mor- 
tality would bo attributable to four maladies which are intensified 
if not directly caused by filth poisoning. In addition to these I am 
informed by Dr. H. 0. Van Zandt, the health oflScer of the city, 
that malarial fevers are widely prevalent." 

These facts speak so strongly for themselves that all who read 
them will doubtless agree with this committee that the city of 
Schenectady has become a very unhealthful place of residence. 

Character a/nd Distribution of the Diaeasee, — It appears from 
Dr. Carroll's report that the number of fatal cases from diphtheria, 
typhoid fever, diarrhoea, and scarlet fever is, at least, three times as 
great as it should be under normal sanitary conditions. These dis- 
eases are known to be intensified, if not directly caused, by filth 
poisoning. The prevalence of malarial diseases is also reported, 
although, from the fact that these cases are seldom fatal, it is very 
difficult to obtain accurate statistics regarding them. Still there 
seems to be no doubt that there is a large amount of malarial trou- 
ble in Schenectady. This disease is usually associated with surface 
or sub-soil saturation occurring either immediately around dwell- 
ings or within such a distance that miasmatic emanations may be 
carried by the winds over an inhabited locality. There appear, 
therefore, to be at least two prominent classes of more or less pre- 
ventable diseases occurring in Schenectady, one of them dependent 
upon conditions of filth and the other upon undrained or saturated 
lands. The nature of these two classes leads to the conclusion, that 
filth is accumulating within the city of Schenectady in such a way, 
and in such places, as to affect the public health, and that there are 
saturated tracts in its neighborhood which produce malarial dis- 
eases. 

Dr. Carroll's map of the distribution of fatal cases of diphtheria, 
typhoid fever, diarrhoea and scarlet fever shows that the majority of 
cases are in the neighborhood of certain brook channels which run 
through tho city of Schenectady. This, at once, points to these 
open channels as being one of the controlling sources of the dis- 
ease. This is also indicated by the remarkable fact noted by Dr. 
Carroll, that the mortality from the diseases in question coincides 
with the warmth of the season, tho infection seemingly freezing 
out dnrmg the cold weather. He says where the draft or polluted 
ground air, or sewer gases are affecting the warm interior of the 
houses the evil consequences are commonly noticeable in seasons 
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when doors and windows are closed and tlie hoaeehold fires lighted ; 
but where, as iu the present instance, the festering heat of summer 
brings the chief incidents of filth disease, we must look to outdoor 
influences for an explanation. So far, therefore, as the filth dis^ 
eases are concei*ned, the open brook channels are indicated as a 
prominent cause, both by the distribution of the fatal cases, and bj 
the time of their occurrence. In addition to this, the polhited char- 
acter of the water supply is doubtless acting over the whole cit3\ 
The saturated ground indicated by the prevalence of malaria is not 
far off. Between the tracks of the New York Central and the Dela- 
ware an4 Hudson Canal Co.'s railroads, in the neighborhood of Mill 
creek, there lies a large tract of flat marshy land, sustaining a rank 
growth of vegetation, and alternately flooded in time of rain and 
dry in hot weather. This undrained tract itself supplies the condi- 
tions capable of producing malarial fever over the whole of Sche- 
nectady. From the edge of tlie marsh nearest the city it is but a 
little over half a mile across the city to the College grounds. It is 
well known that the miasmatic influence of swamps is easily carried 
over such a distance, and capable of injuring human health. 

Descrijytion of Important Conditions Injurious to Ilealih,— 
Through the center of the city of Schenectady runs a brook, called 
Cow Horn creek, which heads on the sandy hills south of the city, 
and runs with rapid current between and under the streets of one 
of the most densely inhabited quarters until it reaches the flat mea- 
dow land below the center of the city. Here it joins Mill creek, 
which comes in from the south-west, and the two united pass under 
the New York Central R. R., under the Erie canal, and under cul- 
verts at Church and Washington streets, and empty at last into a 
branch of the Mohawk. Cow Horn creek drains quite a large area. 
The slopes along its upper course are steep and the soil loose. The 
surface water of a large part of the city of Schenectady also drains 
into it. While at ordinary times the flow of water is small, the 
creek bears evidence of bringing down quite large volumes of water 
together with a great deal of silt. The chairman of this committee 
made a careful examination of the course of the brook from the 
Mohawk river to above Barrett street, and found evidence along its 
whole course of a rapid filling up of the brook channel with silt 
brought down from the steep and sandy upper part of the brook 
and lodged against the many obstructions which line the channel. 
The brook is used as an open sower ; and in addition to the filth 
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from the sewage and house slops, which are thrown into the brook, 
there were found numerous pails, pans, fragments of barrels and 
other refuse, forming just sufficient obstruction to make a lodgment 
of the silt brought down in time of flood. Ashes, too, were fre- 
quently found along the steep banks which are characteristic of the 
brook in its course through the city. 

The sand and material from the surface washing of the streets of 
Schenectady is also carried down into Cow Horn creek. Part of 
the channel therefore lying in the city above Center street, where 
the current is quite rapid, is being filled by various artificial and 
natural processes. It is difficult to say which is acting the more 
important part, the natural washing of the loose steep slopes on 
both sides of the channel, or the street washings and the filth of 
the surrounding houses together with the solid obstructions before 
mentioned. All these causes are working together to fill up the 
channel of Cow Horn creek, even where the descent is quite rapid 
through the city. Evidence of this may be seen at the Barrett 
street culvert, which is high above the meadows, and nearly filled 
with silt. There is no backing up of the water from the meadow 
into the city. The silting process is entirely dependent upon the 
conditions prevailing on the upper course of the brook through the 
city. 

In addition to this filling up of the channel of the brook with 
filth and silt, the banks are in many places in a filthy condition from 
the throwing of house slops and refuse upon them. When the 
water in the creek is low the animal and vegetable organic matter 
lining its channel undergoes constant decomposition. The close 
proximity of much of the illness from zymotic diseases to this brook 
shows that this decaying animal and vegetable matter is affecting 
the health of the people who live in its neighborhood. While to a 
certain extent the silting process is in progress through the city, 
when the brook reaches the meadow where its fall becomes very 
slight, the natural process of filling its channel with material, brought 
down from above, goes on much more rapidly. At the time of the 
visit of the chairman of this committee the current was running un- 
interruptedly in the brook .through the Central Railroad culvert and 
between it and the canal culvert. There was no backing up of the 
water by the canal culvert, but all the culverts examined in the 
lower part of the brook showed evidence that the deposit of silt was 
forming below the Erie canal culvert, as much as above it. That is, 
north of it as well as to the south. The whole bed of the brook 

23 
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almost to the river is formed of this fine deposit, washed down from 
above, and the level of the bottom is almost the same on both sides 
of the canal culvert. It is only a few inches lower on the north 
side. There was no evidence that the canal culvert, or any of the 
numerous city culverts which cross this stream, have caused the de- 
posit of silt which is slowly but surely filling the Cow Horn creek. 
The bottom of the brook is being slowly lifted up by the same 
natural processes which would have doubtless acted had there been 
no culverts on the stream. The amount of silt brought down is 
doubtless increased by the street washings of the city, by the ashes 
and other refuse throwu on its banks, and by the organic filth which 
is drained into it. 

In addition to this the tar waste from the gas works which enters 
Mill creek just at the junction of Cow Horn in the meadows, is an 
important factor in increasing the filling. The bottom of the brook 
was found coated with a black tarry mass, as far down as the canal 
culvert. This running of tar into the brook channel not only gives 
an added amount of material to fill the brook, but prevents a scour- 
ing action of the current in removing silt. 

The silting up of the brook channel through the meadows is 
further caused by the fact that often in the spring, when Cow Horn 
creek is bringing down a large volume of water and a mass of sedi- 
ment, the water in the Mohawk river is so high as to set back through 
the canal culvert and cover the meadow lands lying between the 
railroad tracks. There is then no discharge for the water of Cow 
Horn and Mill creeks, and the sediment brought down their courses 
must be deposited in great part in the brook channel above the canal 
and the New York Central railroad. The meadow land through 
which this part of the channel flows is only ten feet above the river 
at low water, and the natural slope of this meadow land between 
Center street and the edge of the river bank was only a fall of about 
one foot in a quarter of a mile. 

Had this brook been left to the untrammeled action of nature, the 
process of filling its lower channel with silt would very likely have 
gone on in the same way as at present, though not to the same ex- 
tent, until the filling of the channel had proceeded so far that the 
water would find some new course for itself. 

But, however this may be, it is clear from the topography and 
the action of the brook that the filling up of the channel is now a 
natural process, in no way dependent upon the canal culvert. 
Should the silt accumulate so as to raise the bottom of the brook 



No. 47.] 179 

above the top of the canal culvert, it would bo necessary to dig out 
the culvert and let the water go through. 

Two effects are resulting from the condition of Cow Horn creek : 
a large amount of organic filth is being deposited along its lower 
coarse, and a very large amount of sewage discharged into the Mo- 
hawk river about two thousand feet above the point from which the 
water supply of the city is pumped. Furthermore the channel of 
the brook has become so shallow that the meadow land south of the 
New York Central railroad can no longer be drained into the brook. 
These flats have, therefore, become a swamp. The organic matter, 
which has been brought down by the creek, is apparently the cause 
of disease along its lower course ; and it is unquestionably affecting 
the water supply of the city. The chairman of the committee found 
upon examination that the current from the mouth of Cow Horn 
creek went directly around to the point from which the water supply 
is taken. The wet lands are very probably the cause of miasms, 
affecting the health of a large number of people. 

From Dr. Carroll's report and map it will be seen that there was 
formerly a branch of Cow Horn creek running between Albany 
street and the Albany turnpike. The condition of this old channel, 
which has been partially filled up, was not examined ; but it will 
be seen from the map that a very large number of fatal cases of 
zymotic diseases have occurred in this neighborhood. 

Proper Remedy for the Unwholesome Conditions, — The first 
and most important measure to stop the present death rate 
from filth diseases in Schenectady is to provide proper means 
of carrying away the organic filth of the city. The use of open 
brook channels as sewers should be absolutely prohibited. They 
should be reserved for the drainage of surface water only. Such a 
prohibition can hardly be made effectual until some means are pro- 
vided for carrying the sewage away from the city. For this purpose 
a system of sewers is strongly advised, and little relief can be 
expected from the present unwholesome condition of the city until 
sewers have been built. 

The surface drainage of Schenectady is so provided for by 
nature that no trouble is complained of from storm water. This is 
rapidly carried off from the city into the brooks, channels and into 
the river. It is, therefore, necessary only to provide for the 
removal of the sewage. For this purpose small pipe sewers of 
vitrified pipe, with flushing tanks for daily flushing of the sewers, 
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are advised, both because they are more economical and more 
cleanly. 

Professor Staley has examined this question, and has already re- 
ported to you a plan for sewerage that provides for the efficient re- 
moval of the filth and sewage of the city. The constmction of a 
system of sewerage is the very first step toward any sanitary improve- 
ment of your city» In addition to this, the bottom of Cow Horn 
creek should be cleaned and paved with cobble-stones. A proper 
grade should be adopted from Center street down to the river, and 
' the silt shonld be dug out of the brook down to that grade. The 
bed shonld then be paved with cobble-stones, and should be kept 
clean of silt down to the cobble-stones by annual cleaning. 

Careful inspection will be necessary to keep the filth from being 
thrown into the brook ; but by the employment of an inspector, and 
by compelling householders to keep the brook clean thi*ough their 
premises, it will doubtless be possible to keep it in a sanitary condi- 
tion. The work of cleaning and paving it so as to form a proper 
outfall for the surface drainage of the city is a proper charge upon 
the whole community. Cow Horn creek really takes the drainage 
of the greater part of the towji, and under the state of things which 
we recommend, it would still be the outlet for all the surface water 
of the city. It should be put in a condition to discharge this water 
properly. To make it a covered sewer would be an expensive work, 
considering the very large amount of water which sometimes comes 
down the channel in the spring, nor is such a costly work necessary 
to its maintenance in a sanitary condition. 

Your city engineer has, we believe, recommended that the bed of 
the brook should be lowered to the level of the Hudson Kiver rail- 
road culvert and the culvert under Church and Washington streets. 
This would give a better fall to the brook than it has at present ; 
and if after being lowered the bed was paved with cobble-stones, a 
very small amount of work annually performed would keep it down 
to the adopted grade. 

It is not probable, however, that Cow Horn creek can be relied 
upon to drain the. saturated lands between Center street and the 
canal. It is probably not practicable to sufficiently lower the channel 
to accomplish this purpose. These meadow lands are wet for nearly 
half a mile to the west of Cow Horn creek, and the fall in the direc- 
tion of this creek would not be sufficient to insure the drainage of 
the low land. It seems possible that there may be a manufacturing 
settlement in this part of the city, and some provisions must be 
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made for carrjiDg off the storm water that falls on or is brought 
down these low lands. This can be better accomplished by draining 
them toward some line more central than that of Cow Horn creek. 
Mill creek carries much more water than Cow Horn creek. If, in- 
stead of being allowed to flow to the junction of Cow Horn creek, 
Mill creek was diverted near the crossing of the Delaware and Hud- 
son Canal Company's railroad, and carried north-westward by the 
straightest line under the Central railroad and under the canal to 
the branch of the Mohawk river, this channel could be made very * 
much lower than Cow Horn creek. This distance of Mill creek 
from the river in a straight line at the point mentioned is only about 
1,300 feet, whereas by a course that it now follows to the river 
through the junction with Cow Horn creek, the distance is nearly 
3,000 feet. Mill creek could, therefore, be discharged into the 
Mohawk by an artificial channel in the place described, much more 
rapidly and at a lower level than if it was allowed to join Mill creek. 

Toward such an artificial channel the meadows could be drained 
from both directions, and they could undoubtedly be kept dry ex- 
cept in high water in the river. It is the opinion of the committee 
that the drainage of these lands cannot .be properly accomplished 
through Cow Horn creek. Unless provision is made for the drain- 
age of this flat tract lying between the Erie canal and Center street, 
and extending from near State street to the western limits of the 
city, the saturated condition of these grounds is liable to be a con- 
tinual source of miasms that may affect the health of the whole city. 

On the map accompanying this report is sketched the approximate 
position for an artiflcial outfall for Mill creek, which would answer 
also as an outfall for the drainage of this large tract. 

Beside the construction of a proper system of sewers and the 
provision for the proper drainage of surface water through the 
cleaning of the channel of Cow Horn creek, and the proper drain- 
age of the flats along Mill creek, we strongly recommended the 
securing of a pure water supply for the city. The present water 
supply is undoubtedly contaminated with sewage from Cow Horn 
creek ; and even if this creek was kept in a cleanly condition, it 
would be unsafe to take the water supply from a point so near the 
outlet for the surface of the whole city. It is hard to imagine an 
arrangement much more dangerous than that by which the city is at 
present supplied with water. If water is obtained from the Mohawk, 
it should be taken from a point above all possible danger of poUu' 
tion by the drainage of the city. 



182 [Senate 

• 

HesponsibUity for the Improvements. — It has been alleged that 
the State is responsible for the condition of Cow Horn creek. The 
facts heretofore stated show conclusively that the filling np of the 
bed of Cow Horn creek is not due to obstructions by the canal cul- 
vert, but that this process of filling is going ou equally both above and 
below the culvert, aiid higher up the brook in the city, where the 
level is so much above that of the meadows that there can be no 
possible connection between the culvert and the filling. The pro- 
*ces6 of filling is partly a natural one, from the washing of silt, 
from the banks of the creek, and partly due to the sediment washed 
from the city streets and the organic filth drained into the brook, 
and also to the tar waste from the city gas-works. So far as any 
one is responsible for this filling, it is doubtless the city of Sche- 
nectady, which is using the brook as an open sewer. An examination 
of the record shows that the lands above the canal were in a swampy 
condition previous to the year 1851, when the State purchased a 
dam which was below the canal and removed it with a view to pro- 
moting the free flow of water through the creek. Land- owners 
hoped that this action on the part of the State would free their land 
from water, and they then signed an agreement that in considera- 
tion of the State purchasing and removing this dam they would 
release the State from all claims from past or future damages for 
overflowing these lands. 

The Attorney-General has examined the question, and decided 
that the State has no responsibility regarding Cow Horn creek out- 
side of the blue lino ; and it appears from the agreement entered 
into between the State and the owners of the lands that they have 
no claim whatever against the State on account of any saturation or 
overflow of this tract. So long as the State takes enough material 
out of the canal culvert to keep the water flowing under it freely 
their whole duty is fulfilled as regards Cow Horn creek. The respon- 
sibility, therefore, for the putting of this stream in such condition as 
to provide for the prompt discharge of the surface water of the 
city, and its proper cleanliness belongs undoubtedly to the city of 
Schenectady ; and the execution of such works as are necessary to 
provide for the drainage of the fiats between Mill creek and the 
river is a matter with which the canal authorities have nothing to 
do. These works are for the benefit of the city of Schenectady, 
and are made necessary by the natural conditions which pertain to 
the topography and to the use of Cow Horn creek for the drainage 
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of the city. We, therefore, earnestly recommend to the city of 
Schenectady to proceed at once to the execution of the proper sani- 
tary measures evidently necessary for the preservation and protec- 
tion of the health of the citizens. 

f JAMES T. GAKDINER, 
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The first interesting feature of the investigation is that the ear- 
lier cases of typhoid and diphtheria were separated by such intervals 
of time and space (occurring on opposite sides of the railways and 
canal) as to render improbable the direct transportation of infec- 
tion ; the second, to a similar effect, that the chronological sequence 
of many recorded deaths has been in the reverse direction of the 
flow of the streams along which they occurred. Of course, in the 
absence of a complete record of the intermediate non-fatal cases, 
these data lose much of their argumentative value ; but they are 
not without significance in relation to the possible local evolution of 
disease. A farther circumstance of considerable weight, as exclud- 
ing any preconceived theory of causation, is that my preliminary 
mapping demonstrated a notable aggregation of filth-mortality along 
the narrow region between Albany street and Albany turnpike, 
which region is intersected by a small stream, in the condition pres- 
ently to be described, which was not laid down in the original map, 
and of the existence of which I was therefore ignorant. Finally, 
another noteworthy fact, elicited from the death register, is that the 

mortality from the diseases in question coincides with the warmth 
of the season ; the infection being seemingly " frozen out " during 
the cold months. Where indraught of polluted ground air or " sewor- 
gases" is effected by the warmed interior of houses, the evil con- 
sequences are commonly noticeable in seasons when doors and 
windows are closed and household fires lighted, rendering the domi- 
cile, so to speak, a large cupping apparatus to exert suction on the 
surrounding soil and all chance conduits of ingress for foul vapors ; 
but where, as in the present instance, the festering heat of summer 
brings the chief incidents of filth-disease, we must look to out-door 
influences for an explanation. And these, in Schenectady, are not 
far to find. 

Several creeks fiow through the city, passing in their meanderings 
under highways and houses, and bisecting thickly inhabited blocks ; 
and these creeks, in the most populous neighborhoods, are used as 
common sewers ; nearly every house along their banks having its 
privy perched directly over their beds, whilst those a little farther 
removed from the shores have conduits, sometimes of earthen pipe, 
sometimes simply of boards, to convey their excreta and house- 
waste to the same convenient destination. 

Dr. Van Zindt assured me that, at the lowest computation, more 
than five hundred privies contributed to this unsavory defilement. 
Owing to the sand and debris brought down from the adjacent up- 
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lands by the Btreams, aided by the household deposits of rubbish of 
all sorts, the beds of these creeks have been gradually " silted up " 
several feet above their original channels, rendering them in ordi- 
nary times shallow, incapable of carrying away the putrescent matter 
cast into them, and constantly liable to local obstructions. The re- 
sult is that in many places they are filled with reeking masses of 
filth, largely composed of human excrement, and giving forth pestif- 
erous exhalations. At the junction of the stream which runs 
parallel with Albany turnpike and the Cow Horn creek, the ac- 
cumulation of foecal matter was particularly objectionable at the date 
of my visit, on May 21st. In numerous places the channel is loosely 
planked over, close to, or even under habitations, forming a partially 
covered ditch which retards oxidation while permitting the escape 
of the concentrated gases of decomposition. In one house I noticed 
a wooden casing leading from interior privy-seats on two floors di- 
rectly into this sort of boxed trench, which received besides the 
droppings of and drains from a number of other neighboring 
latrines ; in a basement immediately adjoining was an opeu pipe to 
carry house-water and refrigerator-waste to the same outlet ; and, 
close by, a rain-water cistern in the cellar had its untrapped over- 
flow led into this indescribably foul cloaca. In addition to the actual 
mortality of this district, I am told that very many non-fatal cases 
of diphtheria have arisen, and that diarrhoeal disorders have been 
peculiarly prevalent. The various streams from the central and 
western parts of the city coalesce into a common trunk in the meadow- 
lands on the north-east, passing through the embankments of the 
Delaware and Hudson and New York Central railways, and a cul- 
vert under the Erie canal. At this culvert, the silting of the chan- 
nel is strikingly demonstrable, the present bed of the stream being 
within scarcely more than a foot below the crown of the arch. 
Along the more sluggish current in these flat lands, the evidences 
of excremental deposits are readily appreciable by sight and smell, 
bubbles of gas arising from the fermenting compost beneath, and any 
stirring of the bed or borders eliciting a sickening eflluvium. This 
single outlet — receiving, by the way, the waste products of the gas 
works — bears its freight of sewage on toward its debouchure into a 
branch of the Mohawk river ; and at a point about two-fifths of a 
mile below is a pnmping-station to supply the city with drinking- 
water. 

A nest of diphtheria is noticeable in the vicinity of another small 
stream in the eastern part of the city, and attributable to similar 
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excremental poUation. Beyond the city boundary, in the sabnrb of 
Rotterdam, along the lines of Albany street and Tompike, filth 
diseases with great mortality are said to have prevailed, the creek 
there being used for the same vile purposes. 

Where habitations are too remote for the above mentioned water- 
courses to empty their sewage therein, leaching privy-vaults and 
cess-pools are in vogue, in numerous instances ominondy near to 
surf ace- wells which exhibit a considerable admixture of chlorides. 
Such wells have an average depth of about twenty-five feet, bat 
their water level is subject to great fluctuations, as might be sup- 
posed from the sandy nature of the soil, which would readily per- 
mit soakage of deleterious matter through long distances. Foras- 
much as street-numbers (and even streets) are commonly omitted 
from the death-certificates in Schenectady, I was unable to ascertiio 
how closely cases of disease were connected with the use of such wd- 
taminated well-water in preference to the somewhat less objecdoo- 
able public water-supply ; but Dr. Van Zandt was inclined to attiA 
importance to this mode of causation. 

For some lack of specific certification of deaths, it was im- 
possible to localize upon the map all of the recorded fatal cases of 
typhoid and diphtheria, my information in this respect having to be 
derived from private sources, and in several instances it is not certain 
on which side of a given street the death took place ; in the majority 
of examples, however, tlie figures are approximately accurate. 
From these and other data relating to the distribution of sickness, 
obtained from the observation of local physicians, I am of opinion 
that whilst some cases may have been due to contamination of wells, 
and some, perhaps, to transference of specific infection, the vastlj 
preponderant source of disease lies in the filth-emanations from the 
sewage-choked water-courses. 

As regards the origin of malarial fevers, the embankments of the 
two railways, already mentioned, have shut off all surface drainage 
from the low land through which they run, except in the direcdoD 
of the creek, which, in its silted condition, is insuflicient to relieve 
the soil ; and, especially in a space included between the tracks, on 
the south-west of the city, many acres have been converted into 
marsh, studded with pools of standing water. The proximity of 
this marshy land to the populous part of the city, and the prevalence 
of south-westerly winds throughout that region, seem adequate to 
account for a wide dissemination of the paludal miasm. 

ALFRED LUDLOW CARROLL, M. D., 

Secretary and Executive Officer. 
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REPORT ON MALARIA AT YORKTOWN. 



Early in the montli of January, 1S84, a petition was ix»eeived 
from If. E. Paine, and other citizens of Yorktown, requesting the 
State Uoard of Health to make examination of Whitney iswanip, in 
that town, with reference to tlie (juestion, whether it was liable to 
cause malarial disease to the people living about it. 

Answer was made that the matter would be investigated. On 
the 1st of Apiil, Dr. F. C. Curtis was directed to examine the 
groand and report to this conmiittee. His reixirt is herewith ap- 
pended : 

At the special meeting of the State Board of Ilealtli, "on the 23d 
of April, the chairman of this committee presented the report of 
Dr. Curtis to the Board and requested power to make furtlier 
investigation as to the natui'c and distribution of tlie malanal dis- 
eases of the region. He requested that Dr. Carroll, the Secretary 
of the Board, should make this second examination. The Board 
approved of the request, and on the 5th of May, Dr. Carroll, 
lecretary of the Board, visited Yorktown, and held a conference with 
the health officer and i)hysician of the place, Dr. Strang. 

Dr. Carroll reported on the character and distribution of malarial 
disease in the region ai'ound Whitney swamp, corroboi-ating the 
Tiews of Dr. Curtis. 

From the reports of Dr. Carroll and Dr. Curtis it appears, that 
many houses have been built in the neighborhood of the rail- 
mad station, and that more are likely to be erected in futurc. It 
farther appears, tliat there are saturated lands known as AVhitney's 
fwamp, and that there is at a short distance another swamp known 
tt Underbill's swamp; that the latter is already drained with a view 
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to bringing the land under cultivation ; but that Whitney's swamp, 
lying very close to a cluster of houses near the railroad station, is 
saturated land liable to flooding in the spring and to rapid lowering 
of the water by evaporation in summer ; that the subsoil water 
in the flat immediately about the swamp is very near the surface of 
the ground. 

There seems little doubt, that the people living about this swamp 
show the effects of malarial influence. While it is not possible to say 
that this is entirely due to the Whitney swamp, it is yet evident 
that the conditions w^hich this swamp presents of fluctuating water 
and rank decaying vegetation are precisely the conditions which are 
known to be most productive of miasmatic influence. 

There can be no doubt that this swamp is exerting a harmful in- 
fluence on the health of the people about it, and that it should be 
thoroughly drained and brought under cultivation. 

The committee does not consider it necessary to recite the details 
which are fully described in the appended report. All the f^xcts 
connected with the conditions of both swamps and the medical 
statistics, so far as could be ascertained, arc therein given, and they 
fonn the basis for the conclusions at which we have arrived. These 
conclusions were stilted by the chairman of the committee to tlie 
full Board on May 14, and the committee were directed to make a 
report in accordance therewith. 

JAMES T. GARDINER, 

E. M. MOORE, 
Committee on Drainage^ Sewercuje PrcHident^ 

and Toimraphy. ] ERASTUS BROOKS, 

GEORGE W. COOKE, 
ALFRED L. CARROLL, 

Secretary, 



REPORT OF DR. F. C. CURTIS. 

Albany, April 2, 1884. 
Mu. James T. Gardiner, Chairman of tlie Committee on- Drainage^ 
Sexoerage and Topography^ State Board of Health : 

Sir — Under your instnictions I visited yesterday the village of 
Yorktown, Westchester county, to inquire into the cause of the prev, 
alence of malarial fever there, and the condition of two swamps, 
alleged by citizens to be the cause of it. 
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Yorktown is a hamlet of very recent growth, springing np since the 
construction of the New York City and Northern railroad, on which 
it is a depot of some importance. It consists of but a liandful of 
houses, with two or three small stores, a carriage sliop and other small 
trades, together with an hotel. It is increasing in size, most of the 
present population having gathered there within ten years. 

The country is topographically rolling and hilly, the hills being of 
small altitude and cultivated. There is but little -woodland. The 
\Tllage itself is at a lower level than the country immediately about it. 

The soil is alluNnlal, inclined to be sandy, but nowhere purely so ; 
neither is there clay superficially, but at one point there is a very firm 
hard-pan. The rock is granitic. Between this place and Feekskill, 
nine miles distant, I noted a number of places that were swampy, apd 
this is characteristic of the entire region about Yorktown. 

In the immediate vicinity of the village are two swamps, which are 
more especially the subject of this report. In a rude way the 
accompanying sketch will show their relation to each other and to the 
village. 

The Underhill swamp contains about fifty acres. It is surrounded 
by rising ground, which is dry alluvial soil, free from timber. It is 
composed almost entirely of peat, and has an extreme depth of about 
forty feet, lying upon rock covered by a thin layer of sand. The 
owner, a person of wealth and intelligence, has spent much money in 
draining it. • A few yeai's ago the New York City and Northern 
railroad was constructed here, and instead of making a slight detour 
upon firm marginal land, it was carried across a portion of it. As 
you may surmise, the effect of the filling was to throw up quantities of 
swamp soil on either side, the gravel quickly sinking, and even a sec- 
tion of the road, after it was laid, going under. Not only was this new 
material brought to the surface, but the efferent drain was filled, and 
the outlet cut off. The swamp thus became saturated. Much money 
has since been expended to meet this evil. Piles have been sunk of 
sufficient length, by the aid of cribbing on top of them, to reach the 
bed-rock, so that the road rests now for the most part on a secure 
foundation, and the bulging up of swamp soil has ceased. A straight 
drain was dug, twelve feet deep and ten feet wide at the top, sloping 
to four at the bottom, along the swamp side of road through its entire 
extent, and although its bottom has been forced up so that the drain 
is not more than eight feet deep, yet it is perfectly clear and carries a 
rapid stream of clear brown-stained water to an efficient outlet at the 
southern extremity, and eventually to Croton lake. The extruded 
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material and most of that thrown ont of the drain has been carried 
away to the barn-yards and made into fertilizers. The portion of the 
swamp outside the railroad, being perfectly dry, has been top-dressed 
with common earth and lime and put under cultivation, proving 
sufficiently fertile to yield one hundred bushels of shelled com to the 
acre. The rest of the swamp is covered with bogs or hummocks of 
turf and a thin growth of brambles. There is hardly any other vege- 
tation upop it. It is sufficiently dry to walk over, so that I traversed 
a good part of it. While the bulk of it is composed of pure peat, 
which, when dry, has the consistency of beeswax, and on burning 
leaves a residue of only six to eight per cent of ash, there is a top 
layer which contains an admixture of vegetable fibre, weeds, etc., 
which dries into a loose mass, the vegetable material not showing 
complete 2)reservation. This is, however, only superficial. I am 
told that eyeless fish are found deep in the swamp. The bogs are 
bjing cut off now from the entire surface, and it is intended to put 
it under cultivation. The side drains are not clear, and the flow of 
water in them is slow. The surface of the swamp is, however, quite 
dry. Rectification of the side drains, with cultivation, will remedy 
every evil that may attach to this TJnderhill swamp. 

The Whitney swamp is directly north of this and separated from 
it by a complete divide of stone and soil, perhaps twenty or thirty 
rods in extent. This swamp is about twenty-five acres in area, of 
oval shape, and the banks of it are less abrupt. It drains toward 
the north. The soil along its eastern side is water-soaked, and at 
the southern end was quite wet, lying low — the end where the 
depot and hotel and other houses stand. An obstnicted drain runs 
its entire length along this eastern side, carrying a considerable but 
sluggish stream. Two-thirds of the swamp is under water, the bogs 
projecting above it ; the northern end, in which is a branch drain, 
is wet, but has no standing water. There is evidence of considerable 
more vegetation than on the other swamp, hummocks, tall weeds and 
small shrubs. This was formerly covered with a growth of trees, 
but they have all been cut off within recent years. In the summer 
the swamp dries up, but is overflowed by every considerable storm. 
It is composed of an imperfect peat, largely admixed with vegetable 
material and muck. It has a depth, I am told, of about ten feet. 
It received some drainage from a pickle factory on its edge, leach- 
ings from cars laden with barley grains and starch waste standing 
about the depot, and possibly other house drainage. 

The houses composing the hamlet are chiefly located about the 
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fiontheni end of the Wliitney swamp and to the east of that point. 
Quite a number are on ground but little elevated above its level : 
others are on risin;^ ground to the east, and a few to the west The 
main highway runs along elevated ground east of the two swamps, 
and a cross road runs west over tlie divide. . Southward there are 
no dwelhngs very near the Underbill swamp. There are several 
farm houses not verj' remote to the nortli. 

As to other possible sources of malaria, my attention was called to 
a small fish-pond near the residence of Mr. Underhill ; this, however, 
is f i-ee from suspicion. There are railroad excavations not far from 
the hamlet, but they are through hard ground or through sand, and 
were made eight or ten years ago. 

Dr. Strang, the local health officer, and, at present, the only medi- 
cal practitioner in the neighborhood of Yorktown, states that mala- 
rial fevere are prevalent throughout that region of countr}^ ; intensi- 
fied, however, wherever localized pools and wet-lands exist But 
inasmuch as the population of the hamlet is principally concentrated 
about the margin of the Whitney swamp — the surrounding marshy 
districts being very sparsely inhabited — the most marked evils of 
paludal miasm are naturally manifested there, almost ever}' house- 
hold being affected. For the past three years, or since the drainage 
of the Underhill swamp, these fevers have been less pronounced in 
character, commonly assuming the type of " masked intermittent " 
or chronic malarial toxaemia. In the wells on the lowland around 
the swamp, water is reached at an average depth of alxiut eight feet, 
and shows great fluctuations of level, rising nearly to the surface in 
wet seasons. Even on the higher ground of the bordering acclivi- 
ties the wells are sliallow and with variable levels. The construc- 
tion of the railway has farther impeded surface-drainage between 
the main part of the liamlet and the swamp, so that after rains the 
water for a long while stands several inches deep ui>on the ground. 
There can, apparently, be no doubt as to the character and general 
prevalence of the endemic disease. 

I am inclined to think that the Underhill swamp was a chief 
factor at the commencement of the outbreak on account of the fill- 
ing in of the railroad across it. The coincidence of the outbreak 
with the disturbance of the swamp by the railroad constniction 
would point to this, although the swamp is peat. This disturbance 
has, however, ceased, a good drain carries off the water, bogs are 
beinor cut off and the material from the ditches removed. It only 
remains to clear the side drains to complete this and ]>erha])s to lay 
[Sen. Doc. No. 47.] 25 
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large agricultural tile in them ; and finally to ' cultivate the surface, 
which has been shown to be possible, will render this swamp entirely 
innocuous. 

The Whitney swamp is in a bad condition. It can be efiicienlly 
drained, and this should be insisted upon. There can bo no doubt 
that this swamp is the chief factor at the present time in the malarial 
disease of this immediate locality. 

Respectfully submitted, 

F. 0. CURTIS. 



KEPORT ON A NUISANCE AT CASTTiETON, RENSSE- 
LAER COUNTY. 



James T. Gasdineb, Esq., Chairmcm of Committee on Drainage, 
Sewerage and Topography : 

m 

Sir — In accordance with instructions I have examined the 
nuisance at Castleton, Rensselaer county, and herewith submit my 
report. 

The particular nuisance that has been the cause of petition, on 
the part of the local board of health, arises from a trencli or open 
sewer nearly in the center of North street, on the east side of River 
street. , 

The village authorities have built a three-foot brick sewer of cir- 
cular form, running from the east line of River street in a westerly 
direction to the land of the New York Centrul and Hudson River 
Railroad Company, and the railroad company carried the same under 
their tracks and nearly to high-water mark of the Hudson river. 

Along North street from the east line of River street, for about 
143 feet, the sewer is merely an open ditch. Still further to the 
east a covered sewer, at first of bricks and further on of planks, has 
been built. During heavy rains and in spring large quantities of 
water flow through the sewer, while in times of drought nothing 
bat sewage is discharged into it. 

The uncovered part of the sewer is a ditch of six or seven feet in 
depth, choked with a rank growth of vegetation, and holding a stag 
nant and putrefying mass of filth and sewage from the neighboring 
bouses. 

Except in times of heavy rain this filth lies in the bottom of the 
ditch and slowly evaporates or sinks into the ground, while a stench 
is emitted that is plainly perceptible at a long distance. Light rains 
only servo to carry a portion of the sewage through the brick sewer 
and to deposit it at its mouth, thus increasing the area of exposed 
sewage and rendering the evil still worse. 
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Those living at a considerable distance from this foul ditch are 
seriously inconvenienced by the vile odors arising from it, while 
those who, antortunately, reside in the neighboring houses, have 
already been troubled with malarious complaints, and would be in 
imminent danger should the cholera again visit us, which seems to 
be not only possible, but very probable. 

It behooves those in authority not to neglect such foul spots 
among their habitations, but to take in^mediate action, before it is 
too late, and cleanse their village from such impurities. 

The remedy in this case is a simple one, and the expenditure 
called for will be small. 

The ditch should be thoroughly cleaned out, and the short piece 
of sewer wanting should be built in a similar manner to that already 
completed at both ends of the ditch. Only new and dean earth 
should be used for filling in over the sewer. It would be well also 
to extend the sewer at its mouth for about sixty or seventy feet 
until it reaches the low-water line of the Hudson river. The sewage 
would then be swept away at every tide, whereas at present heavy 
rains or freshets are needed to cleanse the mouth of the sewer. 

Complaint has been made of bad odors arising from the rain-water 
openings into the sewers. By providing a larger number of open- 
ings, or by making special ventilating pipes running up to some 
height above the house tops, and also by providing some means of 
flushing the sewers in dry times, this evil would be removed. 

Very respectfully yours, 

HORACE ANDREWS, C. E, 

Albany, August 19, 1884. 



REPORT OF THE SANITARY COIfDITION OF ONEONTA. 



Jambs T. Gasdinsb, Chairman of the Committee on Drainage^ 
Sewerage and Topography of the New York State Board of 
Health : 

Sib — On September 20 I visited Oneonta in answer to the 
request of the president of the town board of health to the State 
Board. 

It appears that the request had been made without any consulta- 
tion with or wish of the rest of the board ; and, as the president was 
out of town, mj appearance there was an unexpected surprise to the 
board of health. They, however, gave me the information needed 
respecting the sewer, of which the following is an outline : 

Last year the village trustees were authorized to raise $10,000 by 
a general tax for the purpose of laying a main sewer on Main and 
other streets. The same was commenced at a summit on Main street 
and laid in both directions; one branch running easterly for about 
two blocks, thence southerly and westerly, emptying into the river, 
and was completed ; the other branch running westerly and south- 
erly along Main street for about half a mile to River street, where a 
deflection was made to the west for about 800 feet, with the inten- 
tion of crossing land belonging to Mr. Wilcox, to empty farther 
down the river than the Main street bridge crossing the same. 
After laying pipe to this point no satisfactory arrangement could be 
made with Mr. Wilcox, so the same was laid easterly to Main street, 
at which point the money was exhausted and the pipe laying stopped 
about 400 feet from the river. 

It will require $600 or $800 to complete it. Certain persons 
living along the line of the sewer would be pleased to connect with 
and use it, which accounts for the complaint to your board. 

There is a depression back of the Opera House that could be 
drained into the sewer if it was available, and the plan was to have 
it condemned as a nuisance and compel the trustees to complete the 
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sewer in order to abate it. This sink-hole is undoubtedly a nuisance; 
but it can be drained for about $100 through its natural channel, 
and should be done by interested parties. 

It is my judgment that some other scheme may be necessary to 
complete the sewer. It was an error of judgment on the part of 
some one to commence such a sewer at the upper end, as well as to 
lay it up to private land before making a definite arrangement for 
crossing the same. As the sewer has no outlet it cannot be used, 
and there is little likelihood of its being soon completed by a gen- 
eral tax, as there is general apathy with reference to it among, the- 
citizens. I have no doubt but that the plan of sewer as laid out is 
a good one and should be carried out, as the village is of good size 
and compact, and has a water supply. 

Respectfully submitted, 

O. S. WILSON, a E, 

October 1, 1884. 
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REPORT ON NUISANCES AT VALATDE, COLUMBIA 

COUNTY, N. T. 



Valatie, Columbia County, N. T., Augtiat 15, 1884. 

Stats Boa/rd of Health : 

Gentlemen — Inclosed please find diagram, roughly drawn, 
showing a nuisance which we have to contend with. If you can 
give us any solution of the problem you will greatly oblige. 

We have no water-works and the filth from the closets has to 
move down by its own gravity. 

The openings a. a. a. are right on the main street, in the business 
portion. Can any system of traps be used ? A speedy answer will 
greatly oblige 

Tours truly, 

VALATIE BOARD OF HEALTH. 

S. Benson, President. 
F. Peterson. 
L. Sniffen, Secretary. 
Address — Lou Sniffen, Secretary, Valatie, N. Y. 



REPORT. 

To the Secretary of the State Board of ITealth : 

Sm — I have recently examined the nuisance at Valatie, Columbia 
county, that has been the cause of complaint to the State Board of 
Health, and herewith submit my report, together with a plan of the 
Tillage of Valatie.. 

Valatie is the largest village in the township of Kinderhook, 
Colombia county ; it was incorporated in 1856, and according to the 
last census contained 1,773 inhabitants. The village is largely in- 
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terested in manuf act ares, possessing several cottoi^-mills, a knitting- 
mill and a paper-mill. The land upon which tlie village is located 
rises abniptly from Kinderhook creek, the shores of which are steep 
and rocky. 

The outlet of Kinderhook lake unites with the Kinderhook creek 
nearly in the center of the village. Both Kinderhook creek and the 
lake outlet are considerable streams ; the former has a fall of about 
twenty-three feet at the village and the outlet also has nearly as great 
a fall. 

The village of Valatie has no water-supply and no system of 
sewerage. 

A. sewer has been laid in Main street, solely for carrying storm 
water, but the village some time ago very unadvisedly permitted the 
water-closets in the Kendall building and the privies of the United 
States Hotel to be connected with the rain-water sewer. 

The sewer is a concrete pipe of about fifteen inches diameter; it 
runs from Main street down a lane toward the creek, discharging 
its contents on the rocks near the stream. The water in the creek 
rarely rises as high as the mouth of the sewer, which is about six 
feet above the low-water level. 

The water-closets of the Kendall building are insufficiently flushed 
by water obtained from cisterns, while the hotel privies are only 
washed out by the slop water thrown into them, and by rain-water 
which is led into them from the roof. At any dry period the sewer 
becomes very foul and the openings in Main street, intended for 
the reception of rain-water, give forth very offensive smells. 

The rain-water sewer is not at all adapted to receive sewage, as it is 
too largo for proper flushing, and the numerous openings close to the 
sidewalks of Main street cannot fail to give forth bad smells, if the 
sewer is used for any thing but its legitimate purpose. 

The above-mentioned nuisance, though bad enough in itself, is 
but trifling when compared with others in the same village. Privy 
vaults and cess-pools are used throughout the village. Along the 
banks of the creek at least forty privies, besides hog-pens and ma- 
nure heaps, discharge their drainage on the shores, and but rarely into 
the water, of Kinderhook creek. 

The stench near the creek is very offensive and is easily diffused 
throughout the greater part of the village by southerly winds. 

A shed of the United States Hotel, standing directly on the side- 
walk of Main street, is used as public urinal, and the leachings give 
rise to intolerable smells. 
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There is said to be little popular sentiment in favor of any change 
from the existing state of things involving pecuniary outlay, but the 
unsanitary condition of the village calls for immediate action. 

A supply of water for flushing purposes could readily be obtained 
from Kindorhook creek, by means of a pump or hydraulic ram, and 
stored in a reservoir in the higher part of the village. The streets 
everywhere have considerable fall, so that no difliculty would be 
experienced in discharging sewers into the stream. As the water of 
Kinderhook creek is said not to be used for drinking purposes at 
any point below Valatie there would not be any objection to dis- 
charging the sewage of the village into the stream. 

The existing sewers and the natural water-courses serve to carry 
off superfluous storm- water, hence a good system of pipes, for sewage 
only, flushed by water obtained as above suggested, would meet tlie 
immediate requirements of the village, which is in as bad a sanitary 
condition, at present, as conceivable. 

HORACE ANDREWS, Je , C. E. 

Albany, September 27, 1884. 
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I would suggest that, if the gates in the canal are to be closed 
wholly or in part by the canal authorities, they be kept locked, as 
they were formerly, so that unauthorized persons may be prevented 
from tampering with them. As the gates are at present they can 
be opened and a large area can be flobded and it will be impossible 
to place the responsibility where it belongs. 

It would seem inadvisable in dry seasons, for sanitary reasons, to 

stop the flow of water entirely, but on the sam j grounds an amount 

of water great enough to flood the lowest of the lands bordering the 

stream should never be permitted to escape. 

Very respectfully yours, 

HORACE ANDREWS, Je., C. E. 
Albany, Dec, 2, 1884. 
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CLIFTON SPRINGS SANITARY REPORT, BY O, S. WIL- 
SON, C. E., SEPTEMBER, 1884 DR. W. W. ARCHER, 
Complainant. 



Clifton Springs, August 11, 1884. 

Db. Moobe — Dear Sir : I send yoa a rode diagram of a water- 
course rnnning throngh the center of the business portion of Clif- 
ton Springs ; also crossing lots and back of dwelling-honses, as 
you will see by diagram. Now the trouble here is just this, you 
will see at D D two sewer pipes draining into this ditch, the one 
from Parsons' block, the other from the Clifton House. The sewer 
from Parsons' carries the slop water from the building, washing 
water, 8oapy water. That from the Clifton House carries all the 
chainber lye from a great number of boarders. It goes into this 
ditch contaminating this fresh water, and then empties into another 
open ditch of fresh water at B B, this ditch running between the 
dwelling-houses and within fitteen to twenty feet of their sleeping 
room windows, also living rooms. The owner of lot 4 complains to the 
board of health to abate the trouble ; they examine the matter and 
decide that it is the duty of lot 4 to dam- this ditch up and not let 
it flow across his lot. By so doing it would flood all the lands and 
some of the cellars adjoining. They say after he has done this it 
is the duty of the board of trustees of the village to change the 
course of the water back to the old original course, which would 
make a great expense. The property owners are willing that this 
water should flow where it does now it they will keep their slops 
out of it. This water was changed to the present course by the vil- 
lage authorities a number of years ago. You will see by the dia- 
gram that it not only carries the water of these springs, but all of 
the surface water ot Main street. Now I contend that the board of 
health is wrong, and that it is their duty to cause these parties to 
diaposo ot their chamber lye and slops in some other manner, and 
not allow them to drain into this ditch. Will you please write me 
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and let me know what conrse the board of health shonld pursue, 
and whether I am right in the matter or not ? 

Yours truly, 

W. W. ARCHER, M. D., 

Health Officer. 

P. S. — I should have said that the stench from this ditch is very 
bad, and obliges the parties to keep their windows closed most of 
the time. 

James T. Gardineb, Chairman of Committee on Drainage^ Sew- 
erage and Topography^ New itork State Board of Health : 

Sir — 1 visited Clifton Springs on 11th inst., to investigate the 
complaint of Dr. W. W. Archer of the local board of health, and 
also to ascertain if the village generally is in fair sanitary condition, 
and herewith submit the following report : 

As will be seen by the accompanying sketch, a small spring: brook 
flows northerly across Main street near or under the corner of Mr. 
Parsons' store ; thence across several village lots connecting with a 
similar brook running easterly across Crane street, emptying into 
Sulphur brook on lands belonging to the sanitarium of Dr. Wm. 
Foster. The water in the brook is pure as it goes under Main 
street into a covered drain, and it comes to the surface again near 
the north end of Messrs. Warfield & Payne's lot. Along the cov- 
ered portions connections have been made underground with several 
buildings to drain sink water and slops from them. These drains 
are used until complaint is made, then used less until all is quiet 
again. The main drain where covered has caved or broken in in 
places, and should be replaced with a new one. The ditch, when 
open, is about three feet deep and two feet wide, and in summer 
carries but little water ; when it is polluted it is oflEensive, and with 
out doubt a nuisance. 

In building the M. E. church sulphur water was found, which was 
conveyed along Crane street partly covered, now wholly so, empty- 
ing into the former brook. 

This water adds to the odor at Crane street culvert. Dr. Foster 
has covered the brook across his land, and Mr. Kellogg is preparing 
to do the same. 

I advised the village board to recommend that the brook be car- 
ried in eight-inch and ten-inch sewer pipe from above Main street 
to Dr. Foster's line. The village board of health were somewliat cha- 
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giined that the State Board of Health had been* called npon, while 
two of its members are reported to be polluting the brook, as men- 
tioned above. They will, I have no doubt, soon attend to the brook, 
and pat it in good sanitary condition. 

I found the remainder of the village in fair condition from a sani- 
tuy standpoint. 

The sanitarium, in which so many non-residents are more or less 
interested, has a sewer over a mile in length, with first-class connec- 
tioiu with the same at the buildings.. 

Respectfully submitted, 

O. S. WILSON, a R 

Sepienibet 80, 1884. 



REPORT ON A LAW FOR THE SANITARY PROTECTION 

OF WATER SUPPLIES. 



To the State Board of IleaZth : 

Dnring the past year I have been called upon to visit and make 
sanitary inspection of the sources of water supply for the cities of 
Rochester, Syracuse and Ogdensburg. In each case I have found 
the water supply subject to more or less pollution. 

The city of Rochester, for instance, is supplied from Hemlock 
lake, some thirty miles distant. A part of the lake and of the 
streams that supply it are in Livingston county, and a part in On- 
tario county. 

Nearly one hundred cottages and hotels have been built close to 
the shore of the lake. Most of the buildings are located within a 
hundred feet of the water. The soil on which they stand is gravel 
underlaid by a stratum of clay. Above the clay, sub-soil water is 
flowing toward the lake. In many places the privy vaults are in 
the sub-soil water, so that their contents are dissolved and carried 
into the lake through the gravel which has little or no filtering 
power, so far as infective matter is concerned. 

At one place a privy vault of this character, receiving daily dur- 
ing the summer season the excrement of from forty to sixty people, 
stands within seventy-five feet of the shore. Besides this source of 
contamination, several pig-styes were found close to the lake. The 
brook entering the lake at its southern end runs through a village 
some two miles south, and is there subject to pollution. 
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The city of Syra^ase draws its water supply from Onondaga 
creek, along the banks of which exist nuisances of many descrip- 
tions, which, though they may not be immediately over the stream, 
are yet sntEciently near to seriously affect the ground waters flow- 
ing into the creek. 

In Ogdensburg the ground water flowing into the river is pol- 
luted from cemeteries and habitations. 

In all of the three cities the danger to the water-supply arises not 
from a direct contamination of the water of the stream, but from 
such a pollution of the ground in the immediate neighborhood of it 
that the su1>soil waters draining into the lakes or water channels 
are undoubtedly contaminated. 

It is not necessary for mo to say to this Board that the passage 
through certain soils of a very small amount of infectious matter is 
known to be a fruitful source of pollution of waters used for drink- 
ing purposes. An examination just made of the wells of Sandy 
Hill shows thai the sub-soil water under that town is all poUnted to 
a dangerous degree. The same h«ns proved to be the case at Bath, 
in Steuben county, where the result was an epidemic of typhoid 
and so called typho-malarial fevers, affecting nearly one-tenth of 
the population. 

During the growth of the common law in England and its raodi- 
.fications in this country, and in fact, when the existing statutes re- 
garding the pollution of streams were enacted, it was supposed 
Buflieient to protect water channels from direct and evident pollu- 
tion with visible filth ; but with the growth of modern knowledge 
respecting the origin of the zymotic diseases, proving the proba- 
ble transmission of these diseases by matter having the power of in- 
definite self multiplication under favorable conditions, it is evident 
that the preservation of potable waters is an extremely difficult 
matter, presenting a great variety of questions in different localities 
which change with differences in topography, soil and underlying 
rock structures. 

While existing laws are doubtless sufficient to prevent the throw- 
ing of animal carcasses, human excrement, or other filth directly 
into streams or lakes used for drinking purposes ; yet these laws are 
not applicable and have not been found sufficient to protect such 
bodies of water from dangerous contamination with infectious ma- 
terial brought indirectly through the soil by currents of ground 
water. 

The great difficulty in preventing contamination of potable waters 
[Sen. Doc. No. 47.] 27 
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by currents of sub-soil water makes it practitailly imposaible to en- 
force sanitary rcgiilatioiiB or secure conviction for their infraction 
when these regutatioos are based upon modern ideas of Banitary 
precaution. 

The question whether or not a given method of disposal of sewage 
from a dwelling or community is liable to so pollnte the ground as 
10 endanger the purity of some neighboring body of water is too 
difficult and too scientific in its character to be decided by any bnt 
disinterested exports equipped both with theoretical knowledge and 
the results of wide practical experience. 

This fact has been recognized by the laws of New York, in chaj 
tor 490 of the Laws of 1883. Section 35 states " that any 
or reservoir conatrneted or maintained in Westchester coual 
under the provisions of this act, shall be subject to snch sanil 
regulations as the Stale Board of Health shall prescribe. 

It is my conviction, after careful eonsideration of this matter, 
that it is not possible to make general rules to bo enacted na law for 
the protection of all water supplies; rules which will he properly 
applicable to the great variety of conditions which e.xiat on the dif- 
ferent water-sheds used for the collection of potable waters. Acts 
which are perfectly proper and harmless in one locality, even quite 
close to a reservoir, may be extremely harmful on a different sur- 
face with different soil or underlying rock structure. To make- 
rules which would secure safety in all cases would place severe re- 
strictions and burdens on many localities where they are entirely 
unnecessary. While the importance of protecting potable waters is 
great, it is also desirable that the rules imposed upon the people 
who live in the neighborhood of such waters should not be any moi 
burdensome than aro required by the circumstances of the case. 

The supposed interests of tiio people in the neighborhood of 
streams or reservoirs from which water supplies are drawn are 
erally directly opposed to those of the community using the wati 
The farmers in the neighborhood of the lakes and streams, look! 
upon these as the natural drainage ontleta of the district, wish to 
nee them in an unrestricted way. The community who arc depend- 
ent upon these waters for their daily supply, naturally think no re- 
strictions too great which will insure tJieir purity. 

Both parties, being interested in opposite ways, are unfit to roaktti 
rules or regulations for the protection of potable waters ; and it 
often the case that neither of them has at command that combinatioVi 
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of sciioitifie knovledge ind pnedod experienee in edcIi m&tterB 
which would seeore regnlatiofis aooomplishing the dedred object. 
The technieil knowledge and the disinterestedneGS which ure abeo- 
latelj leqnisite to insure impartialitT and effeetireneas in the rnleB 
for protecting the pmitj of water sapplies cannot be expected in 
local anthoridea. 

Since, then, it does not appear poedble to protect the soorceB of 
potable waten of die State, either bj genend enactment or bj rales 
made by die localities interested, there remains bat one way to ac- 
complish the desired end, namely : to pnt upon some central and 
disinterested anthority in the State the doty of making the regala. 
tions to protect the water of each stream, pond, lake or reservoir 
nsed as a water supply. 

If State anthority most, therefore, be exerted to secore proper 
sanitary regulation for water supplies; and if the proper regulations 
cannot be enacted in a general law, the State should aocomi^ish the 
object by special r^nlations in each case. This can only be done 
by placing upon some department of State government the duty of 
making, adjusting, and enforcing such r^ulations. 

The duty is an onerous one and not to be sought or desired by 
any departm^it ; but since the work is one involving special sanitary 
knowledge, and having for its object a sanitary purpose, and since the 
danger from n^ecting water supplies is imminent in many localities 
and becoming rapidly so in others, it appears that the State Board 
of Health should be intrusted with this power to protect by suitable 
lobulations the water supplies of the State. The sanitary protection 
of the water supply of the city of New York has already been 
placed under this Board by the Law of 1SS3. There seems no way 
of protecting other water supplies of the State, except to follow 
this precedent. For these reasons I advise that the State Board 
of Health recommend to the L^ftlature the passage of an act the 
outlines of which are sketched under the following heads : 

Flrgt. The State Board of Health should have power to make 
rules and regulations for protecting from contamination all sources 
of public water supply, and the infraction of these r^fulations 
should be made a misdemeanor punishable by fines not exceeding 
$200 for each offense, or by a penalty of $S00, to be recovered in a 
civil action by the community using the water supply. 

Second, Such sanitary regulations and rules after due publication 
should have the force of lawi 

Third. When tiie State Board of Health shall, for the protection 
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of a water supply, make regalations whose execution requires the 
providing of some public means of removal or purification of sewage, 
the parties benefited shall construct and maintain such works or 
means for sewage disposal as shall be approved by the State Board 
of Health. 

Fourth, The community interested in the preservation of the 
purity of the water supply should have the power to make such 
inspections as are necessary to secure the water supply from any de- 
filement and to ascertain whether or not the rules and regulations 
made by the State Board are complied with. 

Fifth, Notice should be given by the community using the water 
to any parties violating the regulations of the State Board of Health. 

Sixth, If the parties so notified do not immediately comply with 
the regulations, complaint of such fact shall be made to the State 
Board of Health. 

Seventh, The State Board of Health shall examine the case, and 
if the party is actually found violating the regulations, the Secretary 
of the Slate Board Health shall notify the local board of health 
having jurisdiction to convene and enforce obedience to the regula- 
tions. 

Eighth, In case any local board fails to enforce the order of the 
Secretary of the State Board of Health within ten days, the com- 
munity interested in the sanitary protection of the water may pro- 
ceed against the party ; all proceedings being in the same legal juris- 
diction as the village or city using the water. 

Very respectfully submitted, 

JAMES T. GARDINER, 
Chairman of Committee on Drainage^ Sewerage and Topography. 



Action of the State Boabd of Health. 

At the quarterly meeting of the State Board of Health on the 
11th instant the above report was submitted and the following ac- 
tion taken: 

Whereas, The State Board of Health is convinced that the 
present statutes do not provide for the effective protection of the 
potable water supplies of the State ; and 

Whereas, It is not possible to enact in the form of a general law 
Bach rules and regulations as will protect these waters without mak- 
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ing snch regaktions annecessarily bardensome in many localities, 
therefore, 

Sesolvedj That this Board approves the policy of having special 
regulations made by the State Board of Health to suit the circum- 
stances of each case for the protection of potable water supplies, and 
recommends to the Legislature the amendment of the present laws 
so as to provide for the accomplishment of this purpose substantially 
as recommended in the report of the chairman of the committee on 
drainage, sewerage and topography. 

Resolved, That the matter be referred to a special committee to 

prepare such act or amendment of an act as in its judgment will be 

considered best. 

ALFRED L. CARROLL, M. D., 

Secretary. 



REPORT OF SPECIAL COMMITTEE ON THE LAW FOR 
THE SANITARY PROTECTION OF WATER SUP- 
PLIES. 

In accordance with the resolution of the Board we have prepared 
an act embodying the policy recommended by Director James T. 
Gardiner and approved by the Board. The act is herewith sub- 
mitted. 

JAMES T. GARDINER, 

Chairmcm, 
ERASTUS BROOKS, 
DENIS O'BRIEN, 

Attorney- General, 

An Act 

To confer upon the State Board of Health power to protect from 
contamination, by suitable regulations, the water supplies of the 
State and their sources. 

The People of the State of New Torky represented in Senate 
a/nd Assembly y do enact as follows : 

SsonoN 1. The State Board of Health is hereby authorized and 
empowered to make rules and regulations for protecting from con- 
tamination any and all public supplies of potable waters and their 
sources within this State. 
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§ 2. The said State Board of Health shall also have power, and 
it shall be its duty : 1. To publish once a week, for at least six con- 
secutive weeks, all sach rules and regulations as it shall have made 
concerning the contamination of any sub-soil waters, springs, streams, 
lakes, ponds, reservoirs, or other bodies of water contributing to 
the potable water supply of any municipality within this State, such 
publication to be made in one or more newspapers published in the 
county in which the waters affected by such regulations are located. 
The cost of publishing the regulations of the State Board of Health 
as above provided, shall be paid by the corporation or municipality 
benefited by the protection of the water supply, concerning which 
the rules are made. 2. To impose penalties for the violation of, or 
the non-compliance with their rules and regulations, not exceeding 
two hundred dollars in any one case. 

§ 3. The officer or board having by law the management and con- 
trol of the potable water sapply of any municipality, in all cases 
where the said municipality derives its water supply in whole or in 
part from any sub-soil waters, springs, streams, lakes, ponds, reser- 
voirs, or other waters concerning which the State Board of Health 
shall make any rule or regulation, is hereby authorized and empow- 
ered to make or cause to be made such inspection of the sources of 
said water supply as said officer or board may deem advisable to 
secure the said water supply from any defilement, and to ascertain 
whether or not the rules and regulations made by the State Board 
of Health are complied with. 

§ 4. In case such inspection shall disclose the violation by any 
person or persons of any of the rules or regulations of the said State 
Board of Health relating to the sources of said water supply, the 
officer or board mentioned in section three of this act shall serve or 
cause to be served a copy of the said rules and regulations, accom- 
panied by a notice specifying the rule or regulation claimed to have 
been violated, upon the said person or persons violating such rules 
or regulations. If the person or persons so served do not immedi- 
ately comply with the said regulation, the said officer or board hav- 
ing charge of the water supply of the municipality affected thereby 
shall notify the State Board of Health of the violation of its rules ; 
the State Board of Health shall thereupon examine into the said 
violation, and if the party complained of is found to have actually 
violated any of the said regulations, the Secretary of the State 
Board of Health shall notify the local board of health having juris- 
diction thereof to convene and enforce obedience to the said regu- 
lation. 
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§ 5. In case any local board of health having jurisdiction thereof 
fails to enforce the order of the Secretary of the State Board of 
Health within ten days after the receipt of a notification so to do, as 
provided in the last section, the corporation furnishing the water 
supply, or the municipality deriving its water supply from the waters 
for the sanitary protection of which such rules have been -made, is 
hereby authorized and empowered to maintain an action in a court 
of record against the person or persons violating the said rules for 
recovery of the penalty therein provided. 

§ 6. Every person who shall willfully violate or refuse to obey 
any rule or regulation made and published by the State Board of 
Health, pursuant to the provisions of this act, shall be guilty of a 
misdemeanor, and on a conviction thereof shall be subject to a fine 
or imprisonment, or both, at the discretion of the court, such fine 
not to exceed three hundred dollars, nor such imprisonment six 
months. Bat the recovery of a penalty in a civil action, as provided 
in section five of this act, and criminal prosecution and conviction 
under the provisions of this section, shall not be had for the same 
ofi^ense. 

§ 7. When the State Board of Health shall, for the protection of 
a water supply from contamination, make regulations, the execution 
of which will require the providing of some public means of removal 
or purification of sewage, the municipality or corporation owning the 
water-works benefited thereby shall, at its own expense, construct 
and maintain such works or means for sewage disposal, as shall be 
approved by the State Board of Health. 

§ 8. The State Board of Health, any local board of health, or any 
municipality or corporation furnishing water, may cause the affidavit 
of the printer, publisher, or proprietor of any newspaper publishing 
the rules and regulations as provided by the second section of this 
act, to be filed with such rules as published in the clerk's office of 
the county in which the municipality or corporation furnishing the 
water supply in any case may be situated or located, and such 
affidavit and rules, or duly certified copies thereof, shall be deemed 
conclusive evidence of due publication and of all the facts therein 
stated in all courts and in all proceedings or prosecutions under the 
provisions of this act. 

§ 9. All acts or parts of acts inconsistent with the provisions of 
this act are hereby repealed. 

§ 10. This act shall take effect immediately. 



REPORT. 



Albany, February 4, 1885. 

To Hon. Hanby Flood, Mayor of Elmira^ Hon. J. S.Van Duzeb, 
Member of Assembly^ Hon. ^. R. Suley, and others. 

Gentlemen — In July last your petition was received by the State 
Board of Health requesting the board to examine that part of the 
old canal which is above the Elmira city limits, where it is alleged 
a serious nuisance exists which ought to be abated. The board was 
requested to advise a plan for remedying the evil. 

The matter was referred to the Committee on Drainage, Sewerage 
and Topography, and by order of the Chairman of the Committee, 
Director James T. Gardiner, Mr. O. S. Wilson, an engineer of the 
board, was sent to examine the locality complained of. His report 
and maps were laid before the State Board at the September meet- 
ing ; and the State Board requested Director Gardiner to personally 
examine the case and report thereon in its behalf, directly to the 
petitioners. 

In accordance with this resolution Director Gardiner visited 
Elmira in company with Mr. "Wilson, and after examining the 
ground, submits the following 

REPORT. 

The petition refers only to the condition of the abandoned Che* 
mnng canal north of the Elmira city line ; but the question of the 
drainage of this part of the canal and of the unsanitary influence 
which it is exerting is closely connected with the condition of that 
part of the canal prism lying inside the city line, and also with 
the water levels in Kewtown creek. 

An important part of the city of Elmira lies upon the northern 
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bank of the Chemang river, on a flat valley terrace, boanded on the 
cast bj Newtown creek and on the west by the abandoned canal 
and the line of the Erie railroad. 

The surface of this part of the city slopes southward to the Che- 
mung river, but the fall of the ground is slight. Near the river the 
average elevation of the surface is about fourteen feet above the sewer 
outlet or fifteen feet above low-water mark. A mile and a half 
north of this on the city boundary, in the neighborhood of the 
abandoned canal, the surface elevations are only about nineteen feet. 

The remarkable flatness of this part of the city makes drainage a 
matter of more than usual difficulty. The soil is gravelly, so that 
the subsoil waters would drain off readily were the proper outfall 
available. Where sewers have been constructed there are no diffi- 
cnlties complained of as regards cither sewerage or drainage, the 
sewer pipe being laid so as to permit the entry of subsoil water at the 
joints; but owing to the very slight fall of the 'ground the sewer sys- 
tem of Elmira cannot be extended over the lower parts of the north- 
ern section of the city. That part which lies along Lake street, and 
for two blocks to the west of it can undoubtedly be sewered by an 
extension of the present system ; but along Sullivan street, beyond 
Washington avenue, and along the old canal north of Washington 
avenue, the ground is too low to be properly underdrained by sewers 
connected with the present system. 

The health of Elmira is threatened from three causes, differing 
somewhat from each other, but all more or less connected. 

In the northern part of the city the ground water is so high 
that damp cellars and damp soil surrounding the dwellings for 
many months of the year are the rule rather than the exception. This 
soil saturation of the lowlands in the neighborhood of Newtown creek 
and the canal, a saturation which really extends over the whole of 
the northern part of the city with the exception of a narrow strip in 
the neighborhood of Lake street, is most prejudicial to health, pro- 
ducing as it does consumption, rheumatism, malarial fevers, and 
kindred diseases. That the saturation of the soil with water more 
or less polluted from human dwellings is very prejudicial to health 
has been thoroughly demonstrated oj experience in England, 
where careful statistics regarding the health of the people were an 
ofiicial matter of record before the introduction of sewerage and 
drains. One effect of sub-soil drainage in the town of Salisbury 
in England was to reduce the deaths from consumption forty-nine 
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pep cent, in other places the reduction varied from twenty to forty- 
Beven per cent. 

Doctor Bowditch's investigationa as to tlie caaae and distribution 
of coneuiuption in the State of MaaaachusettB, led liim to the con- 
clusion that moisture in the soil about dwellings was the most im- 
portant cause in the propagation of consumption. In certain towns 
of Massachu setts, where a partof tlie inhabited district is thoronghly 
undcrdrained and a part is on saturated soil, it was fomid that in 
proportion to the inhabitants, there were three times aa many cases 
of consumption on the saturated soil as there were on that which was 
underd rained. 

While consumption ia in maiiy places the most fatal disease pro- 
duced by soil saturation, malarial difficulties and rheumatism are rife 
on damp (grounds. In' general, tlie whole northern part of the city 
of Elmira is, I believe, less healthful than it would be were the 
ground water materially lowered. 

The natural drainage outfall of the subsoil waters of this district 
is Newtown crook ; but owing to the existence of two dams, one 
near Water street and one near Fifth street, the water of Newtown 
creek is raiaed and backed up to a point considerably nortli of the 
city limits. Mr. Wilson's surveys show that the surface waters of 
this district north of the city cannot now satisfactorily be drained 
into Newtown crook owing to the small ditlerence of level between 
the water in the creek and the water in the canal prism and Lake 
Eldredge. The water in the canal opposite General Diven's is only 
three and four-tenths feet higher than tliat in Newtown crcuk at low 
water, and the distance from the canal to the creek is 2,40U feet. 

The prism of the abandoned canal north of the city line has been 
cut into several pools by the crossing and reerossing of the railroad 
which follows the line of the canal and by the streets which cross it. 
The water in the old canal is stagnant, and for half a mile above the 
city line it is grossly polluted with filth. There can be no question 
that the condition of this canal prism is dangerous to the health of 
all susceptible people exposed to its mfluence, and that it is a nui- 
sance of great magnitude. Tlie condition of the canal bed becomes 
worse and worse as the city is approached, and it is much fouler 
within the city limits than to the north of it. 

Just above the city line the sewer from the State Reformatory 
enters tile canal bed, and is laid along the open bed to within 8(^0 
feet of Washington avenue, the bottom of the sewer being higher 
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than ihe deepest part of the canal. This sewer is made of concrete 
pipe with uncemeuted joints and the sewer not being covered with 
earth, is broken in many places by the action of the weather. From 
ont of the joints' and the breaks in th^ sewer streams of sewage are 
flowing into the abandoned canal prism, which from this cause has 
become an elongated cess-pool. The State sewer pouring its filth 
through open joints and cracks into the canal prism is a most serious 
nuisance, and doubtless endangers the health of all those who are 
exposed to its miasms. The State Reformatory, on account of the 
condition of its sewer, is maintainig a nuisance endangering the lives 
of the people of Elmira and of passengers on the trains which pass 
over three railroads along the banks of this canal. 

The three causes, therefore, threatening the health of the north- 
em part of the city of Elmira are : the high-ground water of the 
city and the district to the north of it ; the nndrained canal prism 
outside of the city limits ; and the condition of the canal prism 
within the city, filled with stagnant water grossly polluted by sewage 
from the State Reformatory and from the work-shops in the vicinity. 

While all the water in the canal prism from Washington avenue 
to Gipsy lane, a distance of a mile and a half, is stagnant, yet 
the southern half of this stagnant water is so foul with sewage that 
it may be said that there is along the northern borders of Elmira a 
cess-pool three-fourths of a mile long. For this foul condition the 
State Reformatory sewer is partially responsible ; but dwellings and 
work-shops are also draining their sewage into this old canal. 

Remedies. 

The remedy for the high-ground water suggested in Mr. Wilson's 
report seems the only one practicable. So long as the dams keep 
the water high in Newtown creek the subsoil waters cannot be 
drained off, nor can the waters of Eldredge lake or those collecting in 
the northern part of the canal prism find proper outlets. In order to 
free the northern part of Elmira and the districts immediately north 
of it from all those dangers which come from saturation of the soil it 
will undoubtedly be necessary to remove the dams from Newtown 
creek and so deepen and straighten the channel of that stream 
as to make an outfall for the surface and subsoil waters low 
enough to provide for their speedy drainage. But this alone 
will not be sufiicient to prevent the accumulation of water in the 
bed of the abandoned canal. There appears to be no way of pre- 
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Twuing wHter from settling and stagnating in tliis cliannel except 
to fill the old canal with earth. This canal is not the property of 
the State, but ia owned or controlled by tJio Elmira, Cortland & 
Northern R. R, Co., by whoni it is partially occupied. Tliere 
appears to he no good reason why this railroad company should be 
allowed to maintain a nuisaoce on their property as they now are 
doing. 

That part of the canal prism which is within the city of Elmira 
is in dispute between the city and the railroad company ; here the 
worst part of the nuisance exists and it cannot be abated without 
filling the canal prism. Since however the ownership of this 
part of the canal cannot be determined except by legal decisiou, and 
since the public health is endangered by the existence of such a body 
of grossly polluted water, it is recommended that the city fill the 
canal bed as a sanitary measure requiring payment from the railroad 
company thereafter should the property be found to belong to ^ 
them. m 

Alonjf the canal the Reformatory aewer, which belongs to the 
Stale, ia a nuisance, and the State Reformatory should be required 
to build a new and proper ecwer, the lino of whk-h should follow 
some public street, and the sewer be so p'aced thatit can be covered 
with at least three feet of earth. The present sewer, staodiug as 
it does above the ground, its tiltliy waters leaking into the soil and 
the canal prism, and its foul emanations contaminating the sur- 
rounding air, should not be permitted to continue for another year.-a 
Owing to the lowness of the ground along the line of the canal,-! 
it will not be possible to build a sewer which will drain the canal 
prism, it must, therefore, be filled up. A detailed description of the 
condition of the canal will be found in Mr. Wilson's report hereto 
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p of the foregoing facts, it is recommended, that outfall ' 
for the drainage of subsoil and surface waters in the northern part 
of Elmira and the adjacent district be provided for, by removing 
the dains and deepening tlie channel of Newtown creek; that the 
railroad company bo required to fill the prism of the abandoned 1 
canal between the north boundary of the city of Elmira and Gypaj 1 
lane; that the prism of the canal within the city limits be filled op 
by the city, and the costs assessed upon the owners of the prop- 
erty, and that the State Reformatory proceed ae soon as pofsible 
to constrnct a tight sewer covered with no less than three feet of 
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earth, the same being bnllt on public property where it will always 

be accessible for repair. 

Very respectfully yours, 

For the State Board of Health, 

JAMES T. GARDINER, 

Chairman of the Committeo on Drainage^ Sewerage and 
Topography, 



NEW YORK STATE BOARD OF HEALTH. 



PLAN FOR DRA.TNAGE OF THE CHEMUNG CANAL 
PRISM, NEAR THE CITY OF ELMIRA, 

Made bt 
O. S. Wilson, C. E., July, 1884. 

James T. Gardhtbr, Cfiairman of Committee on Drainage^ Sewer- 
age and Topography. 

Sir — In accordance with your instruct ions, I investigated the con- 
dition of the abandoned Chemung canal near Elmira, and submit 
the following statement of its condition, from a sanitary standpoint ; 
and a general plan for the abatement of the nuisance now existing 
there. I inclose two tracings, one showing this portion of the canal 
and its immediate surroundings; the other for the purpose of show- 
ing the general topographical surface of the land between the canal 
and Newtown creek in the city of Elmira. I have put the elevation 
on the streets, using as a datum the sewer outlet of the city or about 
mean low water in the Chemung river, I am informed that mean 
low water in the river is about one foot lower than the sewer outlet, 
but for the purpose intended the elevations are sufficiently exact 
and are relatively correct. 

As will be seen from this latter map there is a low ridge between 
the canal and creek ; also that there are two dams in said creek, one 
near its mouth, the other about one and one-half miles farther north 
near East avenue. At this northern dam there is a fall m the creek 
snrface of five feet. The dam is owned by a company operating a 
woolen mill (now closed), and in July backed water above the out- 
let of Park lake, nearly to Mr. Diven's bridge over the creek. 

A few years since the Canal Railroad Company bought the canal, 
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from Horseheads to Elmira, of the State and bnilt a single track 
road along the tow-path most of the way. Said railroad is now con- 
trolled by the Elmira, Cortland and Northern Railroad Company. 
Before the railroad bought the canal the city of Elmira tilled a por- 
tion of it, now called State street. A sewer was laid in said street 
to Washington avenue or a little above. This sewer at Washington 
avenue is the datum of levels given on the tirst mentioned map and 
is eleven (11) feet above sewer outlet. When constructing the rail- 
road the canal was crossed twice near the Old Ladies Home above 
Grand Central avenue, a sewer pipe was laid under the road-bed at 
these crossings ; but, owing to the depth of mud at this point, the 
road settled, carrying said pipe down and now there is seemingly no 
connection at either crossing through the pipe for water. As a con- 
sequence the water in the canal bed is better above than below, 
where it has been so vilely polluted. Above where Gypsy lane 
crosses the canal there was a lock, the last but one in the canal 
going south. North of this lock, in which are copious springs, the 
bed of the canal is dry in summer. 

Along the south side of the driving park flows the outlet of the 
lake in Eldredgo park. It formerly passed under the canal in a 
box culvert, the railroad crossing the culvert crushed it, stopping the 
flow of water through it; the lake outlet was then turned into the 
canal. Opposite Mr. Diven's ditch there are two small pipe culverts 
under the railroad, which are too high and too small to draw the 
water in the canal much lower than at present. 

The lake outlet originally followed a tortuous course, about where 
indicated by dotted line on map, after crossing under the canal. 
Mr. A. S. Diven, at his own expense, dug a ditch straightening the 
channel through his land as far as the lane ; below there the water 
flows through its original channel. Mr. Diven utilized a bend of 
this outlet in his grounds for a fish pond, and is now willing and 
ready to take the water from the lock above Gypsy lane, to his 
pond, in pipe laid about as shown on the map. Park lake is deep 
and evidently supplied mostly below the surface, as more water 
flows from than into it on the surface. There is evidently a natural 
depression in this vicinity, as when the New York, Lackawanna and 
Western railroad was constructed across the park east of the lake, 
it was necessary to build a trestle, some of the piles being driven 
forty feet. In the road opposite the bed settles every year. The 
line marked *^ bottom of mud " in the canal profile also shows some- 
thing of this basin or depression The pool above Grand Central 
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avenae, and all below, going southerly, are connected by culverts 
through the railroad and street crossings. These culverts are also 
too high and too small for drawing the water down, even if there 
was sufficient grade. The water in this last mentioned section or 
pond is stagnant, and has been polluted mostly by the Refonnatory 
sewer. 

I was informed that until within a few years the sewage from 
the Reformatory was brought down in a wooden box sewer and 
emptied into the canal, which while in operation carried the most of 
it off into the river. About three years ago a cement sewer pipe was 
laid from the city sewer near Washington avenue, northerly along 
the canal bottom to a point near the park ; said sewer, having a 
grade of about one foot in a thousand, is west of the center of the 
canal prism, is covered for a short distance at the south end (see 
profile), and half covered or wholl}^ exposed the remainder of the 
distance along the canal. It is covered from the canal toward 
the Reformatory about three-fourths of a mile distant. 

This sewer at present leaks at various points, the sewage spreads 
over the ground and into the water, creating a vile stench, which is 
80 bad at times as to sicken passengers riding by on the cars ; I shall 
not endeavor to describe the situation in its disgusting details, as I 
am unable to do the subject justice ; but it is a sad commentary on 
our boasted civilization that such a needless nuisance should be 
tolerated anywhere, to say nothing of a city the size of Elmira, 
allowing it within its limits. The sewer should never have been 
laid in the canal at all, as there exists no necessity of so doing. It 
could have been laid alongside in the bank west of the canal, and 
covered four feet or more. Fortunately there are few people living 
close to the canal ; still there are hundreds of men employed, in the 
f arnaces, on the railroads and about in the vicinity, whose health 
and lives are endangered daily by breathing the poisoned air. 

The surface of the northern long level in the canal is but 3.4 feet 
above the surface of the water in Newtown creek opposite, and as 
the creek is the natural and most feasible outlet for drainage pur- 
poses over the area under consideration, it is evident that more fall 
must be provided in the creek. 

Pboposed Plan. 

» 

I would suggest that both the dams in Newtown creek be pur- 
chased and taken out of the stream, and that said creek be cleared of 
obstructions, deepened, straightened and converted into a drainage 
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ditch for this part of the city. What the expense attending this 
will be, I have no data for calcnlating. It is, in mj judgment, the 
only way to properly do the work. The benefits to the city in 
enhanced value of real estate would warrant the expenditure of ten 
times the amount that would be required, to say nothing of the 
beneficial sanitary results. With such an outlet it will be a simple 
matter to deepen Mr. Diven's ditch, and draw the water from the 
upper end of the canal. Where the lake outlet crosses the canal 
bed it will be necessary to lay pipe, or otherwise confine the water 
while crossing the canal. When these improvements are made, the 
canal prism can be filled with earth. 

At the southern end of this canal I recommend that the Befonna- 
tory sewer be taken out of the canal and the same filled with earth. 
As the sewer needs relaying I would suggest that it be laid west of 
the canal in a trench, and covered as deeply as possible, rather than 
to cover it where it lies in the canal. 

The Elmira, Cortland and Northern railroad now control the 
canal, and should be required to fill it. 

I have estimated that to fill the canal four and one-half feet deep 
from above Washington avenue to Gypsy lane will require 140,000 
cubic yards of earth, which could be brought in by rail for about 
ten cents per cubic yard, or $14,000 for the filling; add to thi^ 
$1,000 for grading, etc., makes $15,000 for the whole estimated, 
cost of filling the canal. 

For deepening Mr. Diven's ditch, and providing and laying pip^s» 
for the lake outlet across the canal bed and railroad, about $1,50C^ 
would be needed. 

So far as this canal is concerned the removal of the upper dai 
would give sufficient fall. 

I have aimed to show the source and extent of existing evils, aik.' 
to submit a general plan by which .they can be remedied and 
sanitary condition of this region improved. 

August 7, 1884. 

Bespectfully submitted, 

O. S. WILSON, 

Civil Engineer^ 
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REPORT ON THE SANITARY CONDITION OF HAVANA. 



To the State Board of Health : 

Complaint having been made that the undrained prism of the 
abandoned Chemung canal, in the village of Havana, was a nuisance 
causing much sickness, Mr. O. S. Wilson, civil engineer in the 
service of the Board, was sent to examine the sanitary condition of 
the village, and report what measures if any, were necessary to 
remedy the evils complained of. 

Mr. Wilson's excellent report, which is herewith appended, shows 
that there is an excessive number of cases of zymotic disease in 
Havana, and he carefully points out several causes which are con- 
tributing to produce this result. Some of them, it is clearly the 
duty of the local board of health to remedy without delay. 

We strongly commend the advice of Mr. Wilson to the local 
board of health, and advise that they cannot proceed too soon to 
abate the local nuisances, which he describes, and which come within 
their jurisdiction. 

In addition to these however, the undrained prism of the canal, 
the greater part of which belongs to the State, is doubtless a nui- 
sance injurious to the health of Havana, passing as it does through 
the settled part of the village. Attempts have been made to drain 
this by an open ditch down the center of the canal ; but the ex- 
perience of this Board during the past few years goes to show that 
such open ditches are not effective where the fall is very slight and 
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the growth of vegetation rapid. Certainly the attempt to drain the 

Chemung canal at Havana by this means has been a failure, and 

Mr. Wilson suggests a plan for drainage, substantially like that 

which was approved by this Board for the drainage of the canal at 

Horseheads last year, and which has been remarkably successful in 

its workings. 

Mr. Wilson estimates the cost of this work at $6,200. It should 

certainly be executed for this sum. The committee recommend to 

the Board, to declare the condition of the abandoned Chemung 

canal in Havana a nuisance, dangerous to the public health, and 

advise that the Board recommend to the legislature the making of 

an appropriation for its sanitary drainage, substantially as set forth 

in Mr. Wilson's report, since it appears that the canal is in greater 

part the property of the State. 

JAMES T. GARDINEK, 

Chuirman^ 
ERASTUS BROOKS, 
GEORGE W. COOKE, M. D., 
EDWARD M. MOORE, M. D., 

ALFRED L. CARROLL, M. D., 

Secretary, 



Committee on Dramage ^ 
and Sewerage. 



At a meetmg of the State Board of Health on the 17th of Febru- 
ary, the above report was submitted, and on motion adopted and 
ordered transmitted to the legislature, and to the heal th^authori ties 

of ^H.a van a 

ALFRED L. CARROLL, M. D., 

SecTetwry. 



SANITAEY REPORT ON THE VILLAGE OF HAVANA. 

By O. S. Wilson, C. E., Jan. 1885. 

James T. Gaediner, Esq., Chairman of the Committee on drain- 
aye^ sewerage and topography of the New York State Board 
of Health: 

Sir — In accordance with your instructions, I investigated the 
Havana complaint, and herewith submit the following report : 

Havana is an old settlement about four miles south of Seneca 
lake. It was in an early day practically at the head of navigation 
on the lake, and was a live, flourishing village before the days of 
railroads, drawing trade from the section of country about Elmira 
and from northern Pennsylvania. The abandonment of the Che- 
mung canal was the death-blow to its prosperity. It is now on the 
decline, showing evidences of decay, and unlike most American 
towns, enjoying as many present facilities, points to its empty and 
decaying foundries and shops, and to the names of prominent men 
who have lived and prospered there, rather with the pride of what 
it has been, than with any cheerful prospects as to what it may be- 
come. Its population now is about 1,500. It is at the head of the 
bottom land which spreads out to the north into a marsh containing 
about 3,000 acres. 

A generation ago this marsh was mostly covered with a stunted 
growth of trees and brush, which has been cut off. The lake is 
gradually receding and the land is being ditched around the margin 
of this marsh and drained for agricultural purposes. As to the 
effect of this marsh on the healthfulness of Havana, it is in my 
judgment, of secondary importance to the more immediate sur- 
roundings. It is also very difficult to remedy without a large out- 
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lay of money, until by some means Seneca lake can be lowered a 
few feet. Several attempts have been made to effect this, but so 
far without success. This matter is of vital importance to Watkins ; 
much more so than to Havana, as during the summer season nortli 
winds are exceptional. 

The general elevation of the village above the lake is from ten to 
twenty feet. Catharine creek runs through and about parallel with 
the canal prism. SeVeral tributaries enter the creek within the 
corporation (see map). 

Water Supply. 

Drinking water is obtained from wells, most of which are driven. 

The soil is loam and gravel for a depth of twelve to twenty feet ; 
below this lies a bed of hard blue clay, about forty feet in thickness ; 
most of the wells are driven through this clay, where water is found 
which rises to within a few feet of the surface, in some cases flowing 
over the top of the pipe. These deep wells are free from surface 
filth and afford good water. The dug and shallow wells should be 
abandoned for culinary purposes, especially at hotels and houses 
where transient summer health-seekers are entertained. I am in- 
formed there are several such instances where numbers of such 
people are guests during the season. 

Present Sanftary Condition. 

By referring to the profile given, it will be seen that the water 
in the creek, which is now unusually low for this season, is higher 
than the canal-bed through part of the village. As a result, there is 
water in the canal. It does not come in in quantity suflicient to 
produce a perceptible stream, but forms a stagnant pool, which, in 
summer, is filled with aquatic vegetation. From South street north 
a ditch about three feet wide and a foot or two deep was dug along 
the center of the canal — most of the way — which, in dry weather, 
carries off the water along its course. This ditch was dug by the direc- 
tion of the health officer, several years ago. It has a very slight grade ; 
the water flows slowly, and it gradually fills up with silt and vegeta- 
tion. It is in fair order now, having been recently partially cleaned. 
It does not drain the canal bottom to prevent growth of vegetation 
peculiar to wet ground. Between South and Main streets the canal 
is polluted by ducks ; and, still worse, by a drain from the closets of 
the Montour House, which was laid about 1847, while the canal was 
in operation. These closets are now flushed into the canal by a 
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small spring led into the drain and storm- water from the roof. The 
contents of these privies now lie in the canal prism adjacent to the 
business part of the village, a disgusting, noisome and fever-breed- 
ing mass of filth during warm weather. The village board of health 
should see that this drain is permanently closed, and said closets 
put in good sanitary condition at once. There is, beside, one or more 
privies in dangerous proximity to the canal, and a bam or two over- 
hanging the canal that could be looked after with advantage to pub- 
lic health. 

Along Catharine creek and its tributaries in the village it seems 
as though every householder that could had put his privy oyer, or 
dangerously near, the water. This is, in my judgment, a dangerous 
sanitary experiment, with so little water in the creeks during the 
summer months. The periodic freshets that drive most of the peo- 
ple in the eastern part of the village into the upper story of their 
homes and render pedestrianism in the streets without high rubber 
boots unpleasant are, in reality, blessings in disguise, and form 
necessary and providential sanitary measures. There are complaints 
of privy vaults not on the canal, also a slaughter-house in the east- 
em part of the village, that for some reason have not received the 
attention they demand. 

Amid the surroundings described above it is not surprising that 
the people here suffer, as a result of their carelessness and want of 
foresight, from diseases attributed to such conditions. 

During the past four months nearly all the children have had 
scarlet fever J although in a mild form. 

There have been during the same time about forty cases of malign 
nant sore throat. 

During the year 1884 there were about twenty cases of typhoid 
feveTy about its first appearance in the village. 

There are now several cases of malarial or low /every as well as 
cases of rhev/ma/tismy attended with malarial symptoms. 

Of late there have been and are several cases of consumption 
where there was no hereditary tendency, as well as cases of genuine 
fever and ague^ both in the valley and surrounding hillsides. 

Remedy Pboposed. 

I would suggest that the village board of health cause a general 
and thorough inspection of the privies, wells and surroundings of 
all dwellings and cause the same to be put in good sanitary condition, 
without delay, and have the same inspected often afterward to see 
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that they are properly maintained. This will include the removal 
of all privies now on or near the creeks and canal as previously 
mentioned. No privy having a vault should be allowed within 
twenty feet of the water in said creeks or canal. 

Drainagb of Canal. 

I would also recommend the drainage and partial filling of the 
canal prism. The bridges have been removed from < Ayres, Main 
and South streets, and the street crossings filled in. Through the 
two last-named stone culverts were laid allowing free passage for 
water. At Ayres street an old State scow was sunk and a lot of 
stones loosely thrown in the canal bottom, with the intention that 
the water would percolate through. No culvert was laid. The level 
of the canal north of this street is practically the same as Seneca 
lake, three miles north. 

Plan fob DfiAiNiNa Oanal. 

I recommend the filling of the hole between Ayres street and 
Lock 1, material for which can readily be obtained around the lock. 

From the north side of Ayres street to the south side of South 
street, I propose the laying of a twelve-inch vitrified sewer pipe 
with a grade of one foot in eight hundred ; although the grade is 
rather light, I feel confident it will be ample for the purpose. 
Water will doubtless be found at the depth the sewer will be laid 
which will readily find a way into the sewer through the joints, as 
will the surface water along the canal bottom as far south as South 

street. 

At the south end of said sewer, I propose making a catch basin 
about six feet by eight feet which can run below the level of the 
sewer and serve as a settling basin. 

There should be no connection made with the sewer for sewage, 
as there will not be water sufficient to properly carry it off. Not 
more than one man-hole, if any, will be needed. 

The sewer should be laid in a direct line from end to end and be 
kept as near as possible in the center of the canal prism, avoiding 
at the same time the scow at Ayres street, and the culverts at 
Main and South streets. If this is feasible, it would be possible to 
see through the sewer from end to end. If a bend proves neces- 
sary, it should be near the center and a man-hole constructed at the 
bend for the proper inspection of the sewer. 
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Drain Tile. 

From the catch basin south to Lock 2, 1 propose two lines of 
six-inch drain-tile laid near together or separated as may seem best 
when the water is drawn off. It may be necessary to lay a third 
tile as far south as the crossing by the Pottery. From Lock 2 south, 
to near the south line of Geo. Everts land, one line of six-inch 
drain-tile will, I think, suffice. 

Just north of the old waste-wier in the canal (see map), I propose 
a dam to be made of earth to the height of the tow-path. Then 
any water coming down the canal will run eastward into the creek. 
In time of high water in the cr^ek it now backs up into the canal. 
A dam was at one time constructed here by the State, and private 
parties took it out to let more water down to the village, in the 
canal. 

Above Lock 3, the canal is above the creek and little trouble will 
be experienced in draining it at any point it may seem necessary 
into the creek which runs near it for ten miles or more ; or the line 
of drain-tile may be continued at any time if deemed advisable, 
there being sufficient fall available. 

After the sewer and drain-tile are in, it will, in my judgment, be 
advisable to cover the bottom of the canal prism to a depth of at 
least six inches, with clean earth and gravel. 

For the lower half mile or more, the material for filling will need 
to be obtained outside canal property. There is an abundance of 
good material at and above Lock 2, also a bank of gravel available at 
nominal cost near the west end of South street. 

Not knowing if the bottom of the trenches for tile will be firm 
enough, I have estimated for laying the tile on boards one inch 
thick and eight inches wide. 

An Estimate op the Expense of the Work Pkoposed. 

Two thousand four hundred feet 12-inch sewer pipe at 

fifty cents per foot $1,200 00 

Laying the same at seventy-five cents per foot 1, 800 00 

Seven thousand five hundred feet 6-inch drain-tile at 

three cents per foot 225 00 

Laying the same at three cents per foot 225 00 

Five thousand feet boards 1-inch x 8-inch at thirteen 

dollars per thousand 65 00 

Constructing catch basin 50 00 

C!onstnicting one man-hole 50 00 
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Constructing dam 25 00 

Filling lock below lock 1 60 00 

Ten thousand cubic yards earth for covering prism at 

twenty-five cents per cubic yard 2, 500 00 

Total $6,200 00 



I have endeavored to ascertain as correctly as possible the amount 
of released land along the canal within the corporation, and have 
shown it on the map by a tint. It will be seen that a large part of 
the canal, where the sanitary conditions are worst, still belongs to 
the State. No more will be released for the present. 

I have suggested a plan for drainage rather than filling, believing 
it preferable even if gradually entirely filled, as well as much cheaper 
than filling all at once. 

There can be no doubt but that the canal at present is a fruitful 
source of disease and malaria, notwithstanding the extremely care- 
less condition of the rest of the village, and it is my judgment that 
the State should contribute largely in carrying out any plan for its 
drainage or filling. In equity the holder of releases should be will- 
ing to abide by them and pay their portion of the expense, especially 
as to the filling in after the sewer and tile are laid. The greater 
portion really needing drainage is still unreleased and at the upper 
end, while to drain this the most feasible oatlet is through the lower 
portion. Taking this view, it would be only just that the State 
should bear, in part, at least, the expense of the sewer, besides its 
assessment ^0 ratay owing to the unrele.ased land. 

Respectfully submitted, 

O. S. WILSON, 

Civil Engineer. 
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REPORT ON THE POLICY OP THE STATE RESPECTING 

DRAINAGE OF LARGE SWAMPS. 



To the State Board of Health : 

A series of laws respecting the drainage of lands for sanitary 
purposes have from time to time been enacted in this State. The 
last act, which stands as the Drainage Law of the State, was passed 
May 12, 1869. Many drainage wprks have been attempted, and 
some have been executed under the provisions of this law. 

The general outlines of the act require the appointment of a com- 
mission by the court. The commissioners are to decide upon the 
necessity for the drainage woi'k, and also upon the plan for its ac- 
complishment. The funds are to be raised by the commissioners, 
assessing the cost of the work upon the parties benefited. 

Attempts to apply this law to drainage works on a large scale 
have been partial or complete failures. The reasons are many. 
Prominent among them is the fact that all the parties interested 
in the drainage of a large swamp tract can never be brought 
to agree either upon the necessity for the work, or the best means 
for its execution ; while some who are interested desire the work, a 
large minority generally resist to the utmost the execution of the 
drainage project. This minority has so much power to obstruct the 
action of the commissioners, and to delay or prevent the collection 
of assessments on their property, that no commissioners are willing 
to become personally responsible, as they must, for the large sums 
needed to execute extensive drainage projects. The collections can- 
not be made until the work is done ; and the uncertainty of collect- 
ing assessments makes it impossible for commissioners to borrow or 
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obtain the money to carry out the work, except by becoming them- 
selves personally liable. 

In addition to this, the drainage plans obtained by commissioners 
are usually made by local surveyors or engineers, who have had little 
or no experience in large drainage works, and whose knowledge and 
skilt are therefore necessarily inadequate for difficult hydraulic 
undertakings. 

The experience, therefore, of the State under the present drainage 
law shows it to be ineffective for extensive undertakings for three 
reasons ; First, the impossibility of securing co-operation among a 
large number of people interested in an extensive work ; second, 
the failure on the part of the commissioners to obtain proper engi- 
neering advice ; and third, the difficulty in collecting assessments. 

In many parts of the State, there are great swamp tracts now 
waste and worthless as regards agricultural purposes, and baneful in 
their effects upon the health of all exposed to their miasmatic influ- 
ence. These swamp tracts include hundreds of thousands of acres, 
much of which might by proper drainagfe be converted into the most 
fertile and productive territory of the commonwealth. In the 
neighborhood of Horseheads, in Chemung county, I saw this summer 
lands which a few years ago were waste swamps, and which now, by 
drainage, have become worth from three to four hundred dollars an 
acre, owing to the valuable crops of celery and onions which they 
produce. The drainage of these lands was made possible by an out- 
fall built by the State, originally for the Chemung canal ; but now 
drained of its waters, it acts as a necessary outfall channel for 
the drainage of the surrounding lands. 

Had it not been for the existence of this outfall channel, furnished 
by the State, these lands must have remained saturated swamps, 
valueless for agriculture and harmful to health. 

As soon as the waters of the canal were drawn off, and the aban- 
doned prism became useful as a drainage channel, the owners of the 
adjacent swamps availed themselves of the opportunity, and by the 
expenditure of large sums thoroughly reclaimed their lands. 

The history of these lands in the neighborhood of Horseheads 
would, I believe, be repeated in every part of the State where 
swamp tracts exist, and where their reclamation is not possible to 
private effort on account of the absence of those great outfall 
channels into which all private drains must eventually discharge. 

The investigations of this Board and of the State Survey into the 
Oak Orchard swamp show that the building or improving of a gen- 
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eral outfall channel in that locality, would enable the Qwners of 
twenty-five thousand acres of swamp lands to drain and reclaim them 
with a certain increase in their value of not less than two and a half 
millions of dollars, while the construction of the outfall channel 
could probably be done at a cost of one hundred and twenty-five 
thousand dollars. The general outfall channel here spoken of would 
pass through two counties and a number of towns, being some seven- 
teen miles in length. To execute such a work by the co-operation of 
widely scattered owners of different minds and small means has 
proved simply impossible. The policy of leaving the reclamation 
of the great swamps of the State to private efforts has been tried 
for a number of years, and has proved a complete failure. It will 
doubtless continue to be so, owing to the utter impossibility of secur- 
ing unity of feeling and purpose among the many owners interested 
in such lands. 

Moreover, in many cases the payment of even the small assess- 
ment per acre, which would be necessary for constructing the larger 
outfall channel for the drainage of a great swamp, would be an im- 
possibility for many of the owners, owing to the present valueless- 
ness of the land. It is this fact which has led to the adoption in 
England of the policy of the government aiding the locality to exe- 
cute large drainage works both with plans and with means, and re- 
quiring repayment on the part of the locality. 

This repayment is made slowly, so that the poorer owners on 
whom the assessments fall may have time to reclaim the lands and 
make these payments out of the large financial profits which are sure 
to follow thorough drainage. Malarial diseases have been almost 
driven out of England by the drainage works of the past hundred 
years. 

I am satisfied that local and private effort has been and will con- 
tinue to be utterly unable to cope with the financial and engineering 
problems involved in the drainage of the larger swamps of this 
State, and that their reclamation can only be accomplished as in 
England by the interposition of the State authority. 

It is impossible to say how many thousands of people are being 
damaged in health, how many lives are each year destroyed, or how 
many hundreds of thousands of dollars are annually lost to the 
State from the existence of these great malarial wastes, which might 
be turned into most fruitful acres, and be deprived of all power to 
breed disease. 
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A policy might, I believe, be adopted, which would add at lease 
two huadred and fifty thousand aci-es of most productive laud to 
the taxable pi-operty of the State, the value of which when re- 
claimed and cultivated would be increased over the present value 
not less than a hundred dollars an acre, or an aggregate of twenty- 
flvo million dollars; and this twenty-five milliou dollars worth of 
real property could probably be secured by an expenditure on the 
part of the State of New York insignificant compared with the 
return. The comptroller ia now constantly loaning the funds of the 
State, These investments bring no return except the principal and 
the low rate of interest obtainable. If loaned to localities for 
the reclamation of extensive tracts, the State would receive in return 
not only principal and interest of tlie loan, but an enormous benefit 
from the increase in the amount of taxable i-eal properly. Thcloaas 
would be as safe as those made at present, and be productive of in- 
calculable good to the people. The pecuniary result does not, 
however, fall within the province of the State Board of Health to 
consider ; but the magnitude of the efEect on the lives and health 
great bodies of citizens makes the subject one of most serious 
port to this board. 

Vast numbers of people in many parts of the State are fowl 
suffering from the influence of saturated soils, the drainage of which 
is practically impossible if the enterprise is left to local efforts. Xot 
only is there sickness, suffering and death, but the depressing mias- 
matic infiuencca of these swamps are felt in a decrease of working 
pfjwcr among thousands who do not apj>ear to be actually ill. The 
effective working force of man may by malarial influence doiibtli 
be reduced to one-half of what it would be in healthful distncts, 

If the present jjolicy is persisted in of leaving to local effort 
impossible undertaking of draining the great swamp tracts of 
State, nothing will be done. DiseahO and its attemlant poverty will 
stalk about tliese dreary marshes and the millions of dollars which 
might bo annually earned from rich hai'vests, were the lands 
reclaimed, will be lost to the wealth of the State. I therefore advise 
the State Board of Health to recommend to the Legislature the pas- 
sage of an act to promote the drainage of the great swamps of 
State. I would briefly BUggest the following points for this act; 

FtTst. On com))laint of interested citizens, or of a board 
health having jurisdiction in a locality, thehealthfuliiegsof which: 
claimed to be affected by the whole or part of a swamp, or of 
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rated laads exceeding in extent one thousand acres, the State Board 
of Health, or a standing committee thereof, shall investigate the 
sanitary condition of the region adjacent to the swamp or wet lands, 
giving after due notice at least one public hearing at some convenient 
point in the neighborhood ; and if satisfied that the drainage of the 
tract complained of is necessaiy for the public health, they shall so 
declare. 

Second, When the State Board of Health shall declare the drainage 
of any tract of not less than 1,000 acres, necessary for the public 
health, the judges of the Supreme Court, or a majority thereof, of 
the judicial district in which the tract is wholly or the larger part 
situated, shall on application of the State Board of Health, appoint 
three commissioners to execute the work of making the general 
outfall channels which are necessary to enable the' proprietors of 
the lands to drain and reclaim them, providing that the cost of 
the work shall not exceed twenty-five per cent of the value of the 
lands benefited after the execution of this work. 

Third, The plan for these drainage works should be approved by 
the State Board of Health, and its execution should be under their 
supervision. 

Fourth, The Comptroller of the State should be authorized to loan 
to the locality the sum necessary for the execution of the work for 
a term of fifteen years at two or three per cent interest, the amount 
loaned to the community to be expended by the commissioners ap- 
pointed by the court, but under the approval of the State Board of 
Health. 

Fifth. The commissioners should assess upon the property 
benefited the sums necessary to provide for the repayment of the 
principal ; but the interest on the loan should be paid by the towns 
in which the lands benefited are situated, and the towns should be 
made responsible for the collection and repayment of the principal 
of the loan. In considering the distribution of the benefits of these 
works, all matters should be taken into consideration which enhance 
the value of the property drained or of adjacent property. 

Briefly and somewhat crudely are thus sketched the principles 
to be embodied in an act which I believe would be successful in 
bringing about a great sanitary reform in the State and in adding 
not less than twenty-five millions of dollars to the taxable property. 
The principles are not new but have been successfully tried in other 
countries, and there seems to be no reason to think that they are 
less applicable to the conditions in this State. 
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The burden which would be imposed on the State Board of Health 
is a very serious one ; but since the work is purely for a sanitary 
purpose there seems to be no other department which can properly 
assume it. The lives and health of thousands of our citizens are so 
involved in this matter of extensive drainage that the State Board 
has undoubtedly a duty concerning it. 

It is now more than a year since the consideration of this matter 
was referred to me by the Board and a report requested. It is with 
great reluctance that I have come to the conclusions stated above. 
The intervention of the State should not be invoked except in the 
presence of a great public need that cannot be met by local eflfort' 
That this great public need exists is evident to all of you who are 
familiar with the swamp tracts of the State ; that their drainage 
will save the lives of hundreds and increase the health and prosperity 
of thousands of our citizens you are also aware ; that the main drain- 
age channels which are necessary to enable proprietors in the great 
swamps to drain their lands cannot be built by private effort or 
local effort, or by co-operation among the communities interested, is 
a conclusion to which I have been reluctantly forced by a careful 
consideration of the failure of most of the attempts which have been 
made in this direction. Involving as it does a recommendation of 
a policy new to the State, I submit this report the consideration 
of the Board with more than usual hesitancy. 

Very respectfully, 

JAMES T. GARDINER, 
Chairman of Committee on Drainage^ Sewerage and Topofjraphy, 

At the quarterly meeting of the State Board of Health on the 
11th inst., the above report was ordered printed and the following 
action was taken : 

Resolved^ That recognizing the failure of the present law of the 
State to provide effective means for the drainage of the larger 
swamp tracts of the State, and recognizing the necessity of further 
legislation providing other means than those wielded by the locali- 
ties alone, the Board approves of the policy of the State lending its 
engineering and financial aid to localities in the execution of such 
works when necessary for the public health, substantially as set forth 
in the report of the chairman of the committee on drainage, sewerage 
and topography. 
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Hesolvedj That the report be referred to a special committee 
appointed by the president to prepare an act embodying the princi- 
ples set forth therein. 

ALFRED L. CARROLL, M. D., 

Secretary. 
[Sen. Doc. No. 47.] 31 



REPORT ON THE SEWERAlGE OF SARATOGA. SPRINGS, 

NEW YORK. 



To the State Board of Health : 

On the twenty-first of August a communication was received from 
the board of sewer commissioners of the village of Saratoga Springs 
inclosing a resolution of that body requesting the State Board of 
Health to visit Saratoga during August, when the sewage of the 
village was at its maximum in volume and offensivene8s,for the pur- 
pose of examining into the methods now in use for collecting and 
disposing of the drainage and waste products of the village, and to 
make such recommendations in the premises as in its judgment are 
demanded. 

This communication was, in the course of business, referred to the 
committee on drainage, sewerage and topography. 

On looking into this matter I find that the question of the dis- 
posal of the sewage of the village has been agitated for a number 
of years, and that for the last three or four years a local board 
has been in existence for the express purpose of considering this 
question and advising an improvement on the present method of 
disposal. Some experiments have already been undertaken. Tlie 
report of the sewer commissioners of Saratoga on the subject of 
this sewage disposal was forwarded to the State Board of Health. 

One of the commissioners of the board, who acts as secretary, 
Col. George T. Balch, is an engineer educated at West Point, and 
the suggestions made in the report of the sewer commissioners 
show unusually careful consideration of the subject. In view of 
the peculiar features of the case, I considered it best to make at once 
a personal inspection of the grounds, and report to this meeting the 
results of my observations, in order that the subject might receive 
the consideration of the whole Board. The general public are so 
largely interested in the sanitary arrangements of Saratoga, that any 
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conclasioDs or recommondations will perhaps be more effective if 
they emanate from the Board rather than from the standing com- 
mittee. I, therefore, report to the Board the result of my inspection. 



REPORT. 

I reached Saratoga on the night of the second, and met the board 
of sewer commissioners on the morning of the third of Septem- 
ber. In company with one of the village engineers, Mr. Mott, I 
procQpded to examine the line of the main sewer of the village and 
the brook which rans nearly parallel with it. This main sewer of 
the village is a three-foot circular sewer from Congress spring to its 
mouth at White Sulphur springs. Above Congress spring the sec- 
tion of the sewer is twice changed ; but the greater part of it is an 
egg-shaped brick sewer of proper fall and good construction. Above 
Congress spring the sewer follows approximately the bed of a branch 
of Village brook. The brook is taken into the sewer and the 
natural brook bed filled up. A number of springs lying along the 
course of the brook and to the westward of Broadway have also 
been taken into the sewer. From Congress spring northward the 
sewer is approximately parallel with the course of the brook, and 
the brook bed is walled up and covered with flat stones to a point a 
little north of Lake avenue. From here the brook runs on to the 
north-eastward in an open channel. Lateral sewers of vitrified pipe 
are laid in a number of the streets, both to the east and to the west 
of the main sewer, but it was impossible for me to judge what pro- 
portion of the village was properly sewered, as there was no map of 
the sewerage system of the village as a whole. 

The sewerage system is the combined system, storm water and 
sewage being both admitted into the sewers. So far as I can judge 
the main sewer of the village is properly built, has a good fall, and 
is answering the purpose expected. The examinations of the local 
sewer board seem to show that all the sewage of the village is deliv- 
ered at the mouth of the sewer in less than an hour from the time 
of its entering the main sewer. This sewer does not always follow 
the line of streets, but in places passes under blocks of buildings. 
Some complaint was made of bad smells in one of these blocks, the 
one where the household art rooms are on the west side of Broad- 
way, opposite the park. I found, however, that the yards back of 
this building occupied a low depression, which was formerly springy; 
that there were several very offensive privies situated here, and that 
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large quantities of foul laundry water were being thrown out upon 
the ground. Some men were engaged in digging a cellar, and I 
saw, from their excavation, that water was running in eight inches 
below the surface of the ground. No attempt has been made to 
drain this spot into the sewer, which is unusually accessible. 

The spot spoken of is undoubtedly filthy and unwholesome because 
no attempt is made to keep it clean and dry. There can be no 
fault charged against the sewer. But here as elsewhere I found an 
absence of cleanliness which can only be prevented by a better sani- 
tary administration in the village. 

The health officer or some other paid official should inspect the 
premises of the village and secure cleanliness by a rigid enforcement 
of the proper village ordinances. This want of proper inspection 
and care in the sanitary administration of the village is very marked 
along the course of the Village brook from Congress spring north- 
ward. Privies, water-closets, stables and foul-water drains are 
draining into the brook bed instead of into the sewer. The water- 
closet in the yard of the Beed and Spencer club-house and neighbor- 
ing privies, together with drains from Isabel's stable carrying all 
kinds of waste, enter the brook near Congress street, and from there 
northward I found drains entering at a number of places. All the 
drainage of foul water into this brook bed should be stopped and the 
drains should be completed to connect with the sewer. 

North of Lake avenue where the brook bed is open the same 
thing is occurring ; house drainage in large quantities is passing into 
the open brook channel. The result is a lar^e accumulation of filth 
along the banks of the stream, which, without question, endangers 
the public health. 

An attempt had been recently made to clean the open part of the 
brook channel. This cleaning consisted of cutting out the weeds 
and throwing them and some of the filth from the brook bed on to 
the banks along the stream, where the compost lay putrefying in the 
sun at the time of my visit. 

As regards the condition of the village itself, therefore, the points 
which seem most pressing are the drainage of wet and filthy spots 
and the protection of the Village brook from filth. These can only 
be secured by making it a duty of some competent officer to care for 
and constantly inspect the village and compel negligent people to 
keep their premises clean, and also to see that the bed of the brook 
is not fouled by house drainage. This brook channel should be 
kept open for the flow of spring water and storm water. Most of 
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the prominent springs of Saratoga lie along the course of this stream 
from Congress spring down to White Sulphur, and every effort 
should be made to keep the channel of the brook unpolluted. 

As regards the admission of spring water and storm water to the 
sewers, the board of sewer commissioners of Saratoga are desirous 
of cutting down the storm water and spring water flowing through 
the sewers to the smallest possible amount consistent with the proper 
cleansing of the sewer in order that the amount of sewage to be 
disposed of at the mouth of the main sewer may be greatly lessened. 
With this view I am fully in accord. Every effort should be made 
to reduce the volume of water flowing through the sewers by 
excluding such part of the spring and storm water as is not neces* 
sary to maintain the proper degree of cleanliness. That the flow 
should be materially lessened will appear from the facts developed 
in the examination during the afternoon of the 3d inst., when, with 
CJol. Geo. T. Balch, secretary of the board of sewer commissioners, I 
visited the water- works, the out-fall of the sewer, the brook into 
which the sewer empties and the lake at its mouth. This examina- 
tion covered also the Village brook which flows nearly parallel to 
the sewer through its whole length. Such a large amount of spring 
water enters the Village brook that, although the brook is quite im- 
pure at Lake avenue, its volume is so largely increased that the 
brook becomes so pure in a comparatively short distance that there 
is no appearance of fllthy deposits along its banks until the sewer 
mouth is reached. 

The water supply of Saratoga is derived from Loughberry lake 
whose outlet enters Village brook about half way between the 
Empire spring and the White Sulphur spring. Here the pumping- 
works are situated, which maintain a high pressure * in the supply 
pipes of the village. An accurate account is kept at the oflice of 
the gallons pumped for the village supply, from which it appears that 
the amount pumped during August has averaged about 2,860,000 gal- 
lonsper diern^ and that for July the average was about 2,500,000 gal- 
lons in twenty-four hours. The other months of spring and autumn are 
less, the amount pumped into the village being at the rate of 1,500,- 
000 gallons per diem. During January the amount pumped in- 
creases to .2,500,000 gallons, showing that the water consumed is 
about the same as in July, although the sewer commissioners esti- 
mate that the population of the village during the season * fluctu- 
ated from 12,000 to 25,000, while during the remainder of the year 

* From June 1 to September 80. 
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it averages about 10,000. If these estimates of population are cor- 
rect thej represent a summer daily use of water amounting to one 
hundred gallons per head, and during January a consumption 
of 250 gallons per capita. Such a winter use of water can 
only be accounted for on the supposition of enormous waste from 
yard hydrants and fixtures left running to prevent their freezing in 
the severe climate of Saratoga. In many poor neighborhoods 
water is not taken into the house, but yard hydrants only are used, 
and these are doubtless allowed to run freely at night in cold 
weather to prevent freezing. This very unusual consumption of 
water of course increases the quantity of sewage to an abnormal 
extent per capita. In summer a large amount of water is doubt- 
less used on gardens and in watering streets, the dryness of the 
soil rendering frequent irrigation necessary, but in winter the 
greater part of the water pumped into the village must find its 
way into the sewers. The maximum amount of sewage which 
will be delivered at the mouth of the present out-fall in winter can 
never be less than the volume of water received from the water- 
works into the sewers. 

Since the water system of Saratoga is much more broadly ex- 
tended than the sower system it is probable, that even in winter 
all of the water used from the village water-works does not return 
to tlie sewers. Of course it is impossible to tell exactly what this 
loss amounts to. It seems hardly probable that the winter loss 
should be over 500,000 gallons a day, so that 2,000,000 gallons of 
water are probably received into the Saratoga sewers during 
January, out of 2,500,000 gallons which are pumped by the water- 
works. 

If the water received into the sewers could be limited to this 
amount, 2,000,000 gallons per day, it would be sufficient for car- 
rying the sewage matter, even of the summer population ; but it 
would give an average of nearly a hundred gallons per day of 
sewage per capita. This amount itself is nearly three times the 
usual average. 

In August, when 2,800,000 gallons per diem are pumped, it is 
possible that under the peculiar circumstances existing in the 
village, 1,000,000 gallons a day, being thrown upon the ground, are 
evaporated and do not reach the sewers ; in which case the summer 
flow of water in the Saratoga sewers from water received from the 
water-works is 1,800,000 gallons a day. If the summer population 
is 20,000, this would be a flow of sewage proper of ninety gallons 
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per bead per dienij without the admission of either storm water 
or spring water to the sewers. A flow of 2,000,000 gallons per day 
is certainly safficient to keep clean the main sewer with occasional 
flashing. 

The spring water now admitted to the main sewer, is in my 
judgment, unnecessary for the purpose of cleanliness. As regards 
the exclusion of storm water from the laterals, should the flow from 
any of them be too small, the difliculty might be remedied by using 
automatic flushing tanks, since the lateral pipes are most of them 
from eight to twelve inches in diameter. 

It is probable that flushing could be managed either by automatic 
flashing tanks, or by other means, which from a sanitary point of 
view would amply compensate for the flushing effects at present 
received from the storm water. The sewer commissioners of 
Saratoga requested advice upon this point as they are anxious to 
reduce the volume of sewage as much as possible in order to de- 
crease the expense of the new out-fall sewer, and render more suc- 
cessful any process of purification which may be undertaken. The 
sewer commissioners have undertaken the careful gauging of the 
flow of sewage at the out-fall of the sewer near White Sulphur 
springs. The observations should be continued. The results of 
this ganging will enable any engineer charged with the work to 
form a reliable opinion as to the amount of sewage which would 
be received and have to be cared for at any new out-fall which is 
prepared. A.t present the sewage of the village empties into the 
Village brook just below White Sulphur springs. I found the 
sewer delivering about 3,100,000 gallons jper diem while the village 
brook had a flow of only about 2,500,000 gallons of water. The 
sewer is circular, having a fall of about three inches to the hundred 
feet. From the point where the sewer enters it the Village brook 
runs about three miles down to Lonely lake a pond about half a 
mile long, which has an outlet into Kayaderoseras creek and thence 
into Saratoga lake. 

The course of the brook is quite tortuous during the last mile be- 
fore reaching Lonely lake, being through a swamp. The fall from 
the mouth of the sewer to Lonely lake is twenty-four feet. 

The brook crosses five prominent roads, the Williams road, the 
Schuylerville road, Lake, CTnion, and Nelson avenues. Union ave- 
nue crosses the brook some half a mile above its entrance into 
Lonely lake where the land is low and swampy. I followed the 
brook from the outlet of the sewer for some distance down its 
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course, on foot, and then examined it above and below each road 
crossing. The whole stream was filled with a mass of sewage, 
which was lodging against every twig, or tuft of grass, or other 
obstacle to the flow of the stream. In every eddy the sewage was 
depositing putrefying masses. A recent freshet had raised the 
brook so that the sewage was found deposited over all banks of the 
stream and back as far as the flood water had extended. 

In the swamps near Union avenue, the back water from the stream 
had evidently extended some distance, and the sewage was deposited 
over the top of the muck and on the tufts of grass there to putrefy 
in the sun. The odor from this brook was apparent everywhere 
along its course. At its crossing with Union avenue, the smell was so 
strong at seven o'clock in the evening as to be perceptible some dis- 
tance from the brook. The land is here so low that at sunsejb, or in the 
early evening when the first chill comes, a moist stratum lies heav- 
ily over the swampy tract where the brook crosses. The smell of 
decomposing sewage is, therefore, particularly noticeable at this point 

Union avenue is the main drive from Saratoga to the lake, and is 
most frequented late in the afternoon and early evening, so that 
great numbers of visitors to Saratoga are exposed to the conditions 
above described. Several gentlemen, returning from the lake on the 
evening of September 3d, noticed the odor and spoke to me about 
it. Among them was Judge Maynard, Deputy Attorney-General. 
In fact, the odor was so pronounced that there could be no question 
about its existence. 

I have carefully examined the Bog Meadow brook, a stream a 
little larger than Village brook, which runs parallel with Village 
brook, and crosses Union avenue in the same low lands. The de- 
posits along this brook are entirely uncontaminated, and there is no 
odor perceptible where the road crosses the pure stream. The 
natural conditions are alike in these brooks, and were the odors 
simply due to the swampy character of the ground, they would be 
as evident at Bog Meadow brook crossing as at the crossing of Vil- 
lage brook. At the month of Village brook in Lonely lake, the 
sewage is depositing both in the bottom of the pond and along the 
shores of the lake where putrefaction is constantly going on, from 
which most offensive vapors rise. The people who live along the 
outlet of Lonely lake testify that in the early morning or in the 
evening when the air is moist and when the wind is from that direc- 
tion these odors are distinctly perceptible. This deposit at the north 
end of Lonely lake is taking place within a comparatively short 
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distance of the popular resorts which lie near the outlet of Saratoga 
lake. If the county map is .to be relied upon, the distance from 
these deposits to Truax's restaurant, which is the nearest of these 
resorts, cannot be a quarter of a mile. I see no reason why the 
emanations from these sewage deposits should not, with the proper 
condition of the atmosphere, go as far as Moon's restaurant, where 
hundreds of visitors are entertained every afternoon and evening. 
A number of farm-houses are situated along the course of the brook. 
Some of them within a few hundred feet of its banks. One of these,' 
called the Halfway House, stands on a bluff, around which the brook 
runs in a half circle. Its position is such that it is very much 
exposed to any emanations from the sewage in the brook. The 
deposits of sewage along the banks of the stream, and on the bushes 
and twigs which overhang it, begin just below the mouth of the 
sewer within a few hundred feet of White Sulphur spring where 
an average of one hundred and forty people bathe daily. When the 
wind blows up the valley along the course of the brook toward Sul- 
phur spring the inhabitants of the house say the smell is very strong 
and it certainly appears as if it must be. The filthy deposits extend- 
ing along the whole course of Village brook from the sewer month to 
Lonely lake; the deposits of .filth in Lonely lake and along its 
northern shores, and the filth deposits in the swamps near the cross- 
ing of Union avenue, were suflicient evidence to show that a dan- 
gerous nuisance was caused by the pouring of sewage into Yilla^ 
brook. I visited the outlet of Lonely lake to see how far the effects 
of this sewage could be traced. I found a stream at the outlet of 
Lonely lake discharging perhaps ten or twelve million gallons per 
diemj turbid with a growth of green slimy vegetation. Several 
people living along the banks of this outlet testify that this peculiar 
vegetable growth had never occurred until the sewage was poured 
into the lake. However that may be, the water is at present in such 
a condition that at every rise and fall of the stream organic deposits 
are left along the shores of Lonely lake outlet which cannot but be 
injurious to public health. The Village brook is so polluted that 
no cattle should be allowed to drink of its waters. The above facts 
are I think sufficient to convince any one that the effect of pouring 
the sewage of Saratoga into Village brook has been to convert the 
whole flow of the stream into sewage and to make of it an open 
sewer from White Sulphur springs to Lonely lake ; that not only is 
the water throughout the whole course a turbid flow of sewage, but 
with the fluctuations of the stream this sewage is deposited on the 
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banks of the brook and is at all times clingiDg to the twigs and 
vegetation which hang in the current of the stream, and is deposited 
in all the eddies and shoals along the channel. Furthermore an 
inspection of the brook at dask, when the air is still on a warm 
evening, will convince anybody that offensive putrefaction is 
going on. 

How great is the number of people exposed to these injurious 
conditions may be inferred from the following facts : A prominent 
bathing resort, White Sulphur springs, is situated near the out-fall of 
the sewer; there are a number of dwellings located so near the brook 
and its adjacent swamps as to be liable to be affected by any miasms 
rising from sewage decomposition ; there are several popular restau- 
rants and resorts within a comparatively short distance of the filthy 
deposits at the north end of Lonely lake, and the swampy places 
through which the brook runs are necessarily crossed by the favorite 
drives for visitors at Saratoga Springs, who are, therefore, exposed at 
the most dangerous hour of the day to the exhalations from the filthy 
deposits along Village brook. 

It is the knowledge of these facts which has impelled the sewer 
commissioners of Saratoga to seek for another method of disposing 
of the village sewage. They have caused surveys to be made for 
the extension of the present sewer eastward to Fish creek, a large 
stream which is the outlet of Saratoga lake, having a flow of from 
seventy to one hundred million gallons per diem. 

That something must be done and that soon to stop the pollution 
of Village brook is obvious. It remained, therefore, only for me to 
examine the various plans which had been proposed for the disposal 
of the sewage in a proper manner. 

Remedies to Prevent the Pollution of Village Brook. 

There are several available methods of disposing of the sewage of 
Saratoga, which would be improvements on the present state of 
things. The first is to purify in some way the sewage at the outlet 
of the present sewer and so turn the water into the Village brook to 
a certain extent clarified. Partial clarification of sewage may be 
accomplished by settlement in tanks, by settlement and chemical 
precipitation in tanks, by filtration through artificial filters and by 
filtration through soil either by a broad or limited irrigation and 
thorough underdrainage. A simple settlement in tanks without 
chemical precipitation frees the sewage of but a small portion of its 
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nitrogenons matter, so that the effluent water from the tanks, if this 
method were tried, would be turned into Village brook in a very 
impure condition. The precipitation of the organic matter of 
sewage by chemical treatment has been experimented upon for many 
years in England, and a number of processes are in more or less suc- 
cessful operation at different places. The process which depends 
upon the use of lime is on the whole not as effectual as that which 
depends upon the addition of the sulphate of alumina and some 
salts of iron. The most successful of these chemical processes 
precipitate not only the suspended organic matter in the sewage but 
also an important percentage of that in solution, so that the effluent 
water is quite pure as compared with the sewage. The difficulty, 
however, with the most effective of these processes is their expense. 

A process of partial purification is now practiced at Coney Island, 
which is claimed to be accomplished at a small cost. I have, how- 
ever, no means of knowing what proportion of the putrescible matter 
is removed by this process. Some of the solid particles, especially 
the larger, are removed, but it is certain that the effluent water 
from the tanks, used in Coney Island, is not in such condition that 
it could be safely poured into so small a brook as Village brook at 
Saratoga. 

As respects the artificial filtration of sewage, none of the pro- 
cesses that I know of have succeeded for any length of time at a 
small cost, in so purifying the sewage as to render it safe for the 
effluent water to pass into so small a brook as the Village brook. 
As regards the methods of irrigation, they do not seem to me 
feasible in Saratoga, because of the topography of the region, and 
also on account of the large cost which is involved in preparation 
of the ground and management of the work. There is no doubt 
that sewage can be practically clarified by passing it through thor- 
oughly underdrained land, when a sufficient tract can be secured. 
Sandy or gravelly soil lying properly for irrigation should be 
selected. The amount of land which would be required for Sara- 
toga is so large and its preparation would be so costly, that even 
were it easy to find *the proper spot, the adoption of the system 
would be very doubtful policy. 

In general it is found in England, that to secure the proper puri- 
fication of the sewage by broad irrigation requires an irrigating 
tract of about one acre for the sewage of every hundred people ; but 
since in England the number of gallons per hundred people is so 
much less than it is here, it is very doubtful whether in Saratoga an 
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area of even two hundred acres would be sufficient to provide for the 
purification of the sewage. The expense contingent upon the use 
of this method in the winter is also large, although it can be suc- 
cessfully treated, as is shown in Berlin, Germany. Considering 
their cost I cannot say that any of the methods are practicable 
which would so purify the sewage of Saratoga as to safely allow the 
effluent water to pass into Village brook, or into Bog Meadow 
brook, where the volume of water is so- small, the land along its 
banks so low, and the vicinity necessarily very much frequented by 
hundreds of visitors. 

It seems to me that the plan of the sewer commissioners for car- 
rying the village sewage to Fish creek is on the whole the most 
practicable and economical. If objection should be made to the 
admission of the sewage into Fish creek, in its natural condition, 
one of the cheaper systems of partial purification by subsidence in 
tanks can easily be resorted to at some point on the line of the 
sewer. Of course these processes of subsidence are more success- 
ful the nearer the tanks are to the village from which the sewage 
comes. The solid particles are larger and more easily settled before 
they have flowed a long distance. If the sewer commissioners can 
succeed in reducing the flow of the sewage to 2,500,000 gallons a day, 
the present sewer could probably be extended to Fish creek by using 
a twenty-inch vitrified pipe. In the absence of the necessary pro- 
files I am not able to state exactly the amount that would be deliv. 
ered, but if the fall is as it is reported to be, such that it will at no 
point have a grade of less than two inches to the hundred feet, a 
twenty-inch vitrified pipe would be capable of delivering at Fish 
creek about 2,500,000 gallons per diem,. The distance from the 
mouth of the present sewer to Fish creek is in the neighborhood of 
three miles. A twenty-inch vitrified pipe has been laid in Albany by 
contract for $1.77 per running foot, laid in a trench twelve feet deep. 

In view of these figures it seems probable that tlie cost of laying 
three miles of twenty-inch vitrified pipe at Saratoga might not 
exceed $30,000. It is not necessary that the extension of the main 
sewer should be made larger, for even if some storm water reaches 
the sewers in times of unusual flow and the amount delivered at 
the White Sulphur springs should be greater than the carrying 
capacity of the pipes, an overflow can be allowed into the Village 
brook without probable harm. 

Of course the sewage can safely be delivered into a stream like 
Fish creek flowing at the rate of from seventy to a hundred million 
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gallons per day with mnch less purification than would be necessary 
if delivered into the Village brook. It would probably be safe to 
deliver the sewage into Fish creek after the subsidence and removal 
of the solid portion of the sewage that might lodge or deposit on. 
the shores or shallows of Fish creek. 

Should it ever become necessary to produce greater purity than 
this it can readily be accomplished by more extensive chemical treat- 
ment, such as is used in a number of places in England. 

Eecommenbation. 

In view of these facts I recommend that the Board advise the 
village of Saratoga that the present use of Village brook as a recep- 
tacle for the sewage of Saratoga is so polluting the stream and its 
banks as to create a nuisance which is dangerous to the life and 
detrimental to the health of the people in the neighborhood of the 
stream, and to visitors who frequent the vicinity between White 
Sulphur springs and Saratoga lake ; that by this pollution of the 
stream the owners of land between White Sulphur . springs and 
Lonely lake are deprived of the use of the brook for watering cattle 
or other purposes ; that in view of these facts steps should be at 
once taken to provide for the disposal of the sewage in some other 
way, and that, so far as the facts of the case can be learned by the 
Board, the most practicable method will be the partial purification of 
the sewage and the conducting of the effluent water to Fish credk 
by a twenty-inch vitrified pipe. 

JAMES T. GARDINEE, 
Cha/irman of CommiMee on Dramage^ Sewerage and Topography. 



KEPORT ON THE MARTINVILLE SEWER. 



The following report was presented to the State Board of Health 
at a special meeting held in Albany, September 8, 1884, by Direc- 
tor James T. Gardiner, chairman of the committee on drainage, 
sewerage and topography : 

Gentlemen — ^The Governor, on the 14th of July last, referred to 
the State Board of Health for examination and report a petition 
from citizens of Albany calling attention to a serious nuisance which 
for many years has existed in the city of Albany on Beaver creek, 
more especially in the region known as Martinville, and for re- 
lief from which they have vainly applied to the city board of health 
and the common council. 

Following this reference from the Governor came a petition signed 
by nearly two hundred citizens : 

" To the State Board of Health : 

" The Governor having already referred to your honorable body for 
investigation the complaint regarding the nuisance at Martinville, 
along the Beaver creek, we, the undersigned residents living in the 
locality aflfected, do most earnestly petition your honorable body to 
make your examination most thorough, and in view of the threat- 
ened invasion of the cholera from Europe, to present us with a plan 
by which the evil may be remedied.' ' 

The matter being referred to me I proceeded as soon as possible 
to examine the ground and to confer with the health officer of the 
city and some members of the city board of health, also with the 
city engineer and several prominent citizens. It seemed to be the 
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desire of the local health anthorities as well as of the large body of 
citizens who signed the petition, that in view of the many efforts 
which had been made and which had failed of results in abating this 
nuisance, the State Board of Health should do more than make a 
general examination and general recommendation upon the premises, 
such as had been made over and over again by the city board of 
health. The unanimous wish seemed to be that the State Board 
should undertake a detailed eicamination of all engineering and san. 
itary points involved and fully set forth the facts of the case, together 
with clearly defined plans for remedying the evil whose existence 
has long been notorious ; the hope being that an authoritative ex- 
posure of the facts, together with a clearly defined line of action by 
which relief might be found, would create such public feeling that 
the needed measures would be at once taken for the relief of the 
city from a danger threatening a large district. 

An inspection of the valley of Beaver creek convinced me of the 
magnitude of the evil and of the fact that it was not a mere local 
matter ; but that the present condition of Beaver creek threatened 
the health of a district extending from Clinton avenue on the north 
to the Penitentiary on the south, including the park, in addition to 
the region bounded by Madison avenue on the north, by Delaware 
avenue on the west, by Grand street on the east, and extending 
southward to the hills beyond Martin ville. 

To properly understand the facts and to determine with certainty 
the remedy for some of the conditions observed required far more 
accurate maps of certain parts of this territory than were in exist- 
ence. The services of Mr. Horace Andrews, a civil engineer of 
experience, were therefore secured to make the necessary surveys 
and maps and to ascertain such facts as were related to the questions 
involved. 

The maps and Mr. Andrews' report of the facts ascertained by 
him are appended to his report, which contains also his views as to 
methods of relief. After the maps were complete and the prelim- 
inary facts ascertained, I gave a number of days of study to the 
ground and the questions involved. With these preliminary remarks 
I beg to submit for your approval the following 

EEPOET. 

The stream called Beaver creek is a natural drainage channel, 
whose branches drain all that part of the city bounded on the north 



258 [Senate 

by two hundred feet broad lies permanentlj in the western end of 
the Martinville valley, while the flats above it are flooded in time 
of heavy rainfall or in the spring, and are alternately wet with sew- 
age and dried by the sun. 

The stench of these putrefying flats is mosli offensive. I have 
never seen a viler hole in any city, nor one more calculated to breed 
disease. The sewage-soaked part of the flat is fifteen hundred feet 
long, and the saturated slopes of the valley add to the polluted 
ground exposed to the sun. With every storm the filth from the 
plateau above is washed down on to these slopes and into the bot- 
tom of the .valley. The tract of polluted ground is some six hun- 
dred feet broad by some sixteen hundred feet long, and its worst 
parts lie within eight hundred feet of the State's executive mansion, 
within five hundred feet of Elm street, and within a thousand feet 
of Madison avenue, while a large number of laboring people are 
obliged to live immediately upon the borders of the sewage lake. 

The physicians who attend the people of this locality unite in their 
testimony as to the great amount of malarial, typho-malarial and 
typhoid fevers occurring in the neighborhood. There can be no 
doubt that all the filth diseases develop on this congenial ground, 
and it is to be expected that the malarial miasms under the influence 
of prevailing southerly and south-westerly winds will at times extend 
over the city, at least as far as Madison avenue. The healtlifuiness 
of the executive mansion is seriously imperiled by the existence of 
these sewage-soaked lands, alternately wet by sewage floods and dried 
by summer sun. If the cholera should visit Albany during the 
coming year, there can be little doubt that it would find in and 
about Martinville the very conditions of moisture and putrefying 
filth which are known to be most favorable to its development 
and fatality. 

Remedy for Nuisance. 

Two things are absolutely necessary to remedy this saturation of 
the valley and its slopes with sewage and polluted storm waters. 

First. The filling of the valley to a height at the sewer four feet 
above the sewer bottom. This filling should slope back from the 
sewer to a height six feet above the sewer bottom at the south side 
of the valley, so as to give suflScient surface slope to carry the sur- 
face waters down to the sewer. Filling the valley to a height of 
less than four feet from the bottom of the sewer will not be suffi- 
cient to prevent its constant overflow. A height of six or eight feet 
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at the sewer and ten feet at the edges of the valley would be better. 
A filling of four feet at the sewer is the very least that will answer 
the purpose of drainage, and it will even then be liable to overflow 
in times of spring freshets. 

Second. All of the sewers and drains which now discharge tneir 
contents down the slopes of the Beaver creek valley must be either 
cut off and permanently closed or else they must be connected with 
the main sewer. The small private drains which are now polluting 
these slopes should be stopped and the drainage from these hoases 
collected in regular sewers which should enter the main sewer by 
closed connections. 

At the corner of Swan and Park avenue, just by Hinckel's brew- 
ery, two sewers and a large brewery drain pour their polluted water 
out on to the bank, whence it descends* as an open stream into the 
valley below and winds its way slowly toward an opening in the 
sewer, being joined in the flat by a stream of sewage from the Dobler 
brewery. At the time of my first inspection a stream of sewage ran 
down from near the corner of Hawk and Myrtle avenue, the outlet 
of the Hawk and Elm street sewers. This has since been diverted into 
a wooden box drain which now carries it down Hawk street to the 
main sewer. 

A sewer down Warren street also discharges into the open valley 
and a polluted stream comes down between Martin and Morton 
streets. The position of these streams of sewage and the sewers 
with which they connect are shown on the accompanying topograph- 
ical map of Martinville. The outlet of the Swan and Park avenue 
sewer may be a little diSicult to manage, since it must be carried 
down a rocky bluff, but there will, I think, be no difficulty in con- 
ducting it down this bluff in an iron pipe inclosed in a somewhat 
larger wooden box, the space between being packed with saw-dust to 
prevent freezing from exposure to the air in winter. 

But by whatever method the drains or sewers are brought down 
to the main Beaver creek sewer it should be done in closed tubes or 
boxes. Owing to the fact that these slopes are in places sliding 
and any structures placed upon them at present can be but tem- 
porary, wooden box drains may in such places be* allowable. 

Without the filling of the Martinville flat as before described, 
and without the stopping of the flow of sewage down the slopes of 
the valley, there can be no abatement of the nuisance at present ex- 
isting at Martinville. The connecting of the lateral sewers and 
drains with the main sewer should b^ proceeded with at once on ac- 
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connt of the comparatively Bmall outlay required, without waiting^ 
for the filling of the valley, which will take some time even if it be 
begun now. In order to stop the private drains public drains will 
have to be made to accommodate the inhabitants. 

Quite a large amount of sewage comes from the houses on Myrtle 
avenue between Swan and Hawk streets, which cannot be per- 
manently provided for until Myrtle avenue is graded between Hawk 
and Swan, and a permanent sewer put through the avenue. Tem- 
porary provisions should, however, be made for collecting the drain- 
age from these and other houses along the brink of the valley, and 
discharging the sewage by box drains into the main sewer. There 
is also an undrained hollow into which sewage is discharging and 
creating'a nuisance near the north-east corner of Dove street and 
Myrtle avenue. It is absolutely essential that the discharge of drains 
or sewers on to the hill slopes or into hollows should be at 
once -stopped. Where permanent provision is impossible, owing to 
future filling, temporary sewers should be laid. 

Nuisances on the Upper Course of Beaver Creek. 

Besides the great nuisances which exist at Martinville, a very 
serious danger to the public health is found on the stream above 
Swan street, from the fact that it is an open water- course, greatly 
polluted by sewage discharge from above. Between Swan street and 
Delaware avenue the stream is carried in a closed sewer part of 
the way; but from Delaware avenue to Lexington avenue it flows 
as an open brook through the Penitentiary grounds and through 
Myrtle avenue, which is not here open as a street, the distance as 
the brook runs being nearly half a mile. 

This open sewer is within 600 feet of Washington park, where 
thousands of the citizens of Albany seek recreation and health. It 
is so situated with reference to the most frequented parts of the 
park that the southerly winds of summer must carry the eflluvia 
from the stream over the whole of the region. All the dwellings 
along the central part of Madison avenue are likewise exposed 
to its harmful influence. The report of Mr. Andrews shows that 
the sewage of over 4,000 people is being discharged into this brook 
above Lexington avenue. 

The effect of a sewage-polluted stream is to form deposits of 
filth in all the eddies along its course, and upon grass, bushes, and 
other slight obstructions that hang in its current. Witli every rise 
of the stream the sewage-laden water floods its banks, and as the 
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water recedes the sewage is deposited, and lies putrefying in the 
snn antil the next flood replenishes the deposit with new matter 
for decay. As the water decreases in sammer the sewage de- 
posits in the shallower parts of the stream are also exposed to the 
sun, and putrefaction proceeds with great rapidity. 

Such polluted channels, are, therefore, most favorable breeding 
grounds for all the filth diseases. 

There can be no question that the condition of Beaver creek 
between Lexington and Delaware avenues with the brook channel 
used as an open sewer for the sewage of over four thousand people, 
is endangering the life and health of not only a great number of 
residents in the vicinity, but of all the people of Albany who seek 
health and recreation in Washington park. The same may be said, 
although perhaps in a lesser degree owing to a smaller amount of 
pollution, of the southern branch of Beaver creek west of Lexington 
avenue, which runs nearly parallel with Madison avenue, and dis- 
tant from it between three and six hundred feet along the side of the 
park. The whole sewage of the county house hospital, including 
the excrement of patients with infectious diseases, is brought into 
this stream not three hundred feet from Madison avenue, near Robin 
street, thus endangering the health of the residents of that part of 
Madison avenue, and impairing the healthfulness of the western end 
of the park. From the comer of Lexington and Myrtle avenues 
the main branch of Beaver creek runs as a closed sewer through 
the park as far as the north side of Western avenue. Above this 
point it is again an open brook, polluted with the drainage of a 
large district lying between Clinton and Western avenues and ex- 
tending from Eobin street to the western reservoir. The sewage of 
a large population is poured into the brook north of Western avenue, 
endangering not only the health of the people of that region but of 
all who use Western avenue for driving. One of the worst places 
on the stream is within a thousand feet of the park, and the exhala- 
tions from this polluted brook course must be carried over the park 
whenever the wind is from the north-west. 

The park is, therefore, flanked on the south-west, south and the 
north-west with open channels grossly polluted with decaying sew- 
age. Central avenue, Washington avenue, Western avenue, Madi- 
son avenue, and the New Scotland road where they are principally 
frequented, all lie within the influence of these filthy streams, as do 
the homes of hundreds of citizens, rich and poor. 
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No further statement of facts will certainly be needed to show- 
that the course of Beaver creek should be made a closed sewer, and 
that the whole city is deeply interested in carrying out this work. 

CoNDmON OP THE PRESENT BeAVER CbEEK SeWER. 

Objection has been made in continuing the arching of Beaver 
creek on account of the fact that the sower at present existing 
below Swan street is incapable of accommodating the flow of 
sewage and storm water from above in times of flood. The city 
engineer is confident that the present sewer is capable of meeting 
all requirements. To determine this question I ordered a survey of 
the accessible part of the sewer. The results are shown in a sec- 
tional diagram accompanying this report. 

The survey shows the elevations taken by Mr. Andrews along the 
bottom of the sewer at each man-hole. Between Grand street and 
Philip street, it will be observed that the sewer is very much con- 
tracted in its height while its breadth is increased two feet.- The 
grade, however, is so much steeper at this point that the sewer is 
capable of discharging as much water as the larger structure on the 
flat above, except when the flow is checked by the setting back of 
the river wateij in times of high freshets. There is no record of the 
flow of Beaver creek in times of freshets which enables me to say 
how much water this stream will deliver above Swan street, in 
times of freshets. It is possible that such an amount may be thrown 
into the sewer above Swan street, that the sudden checking of its 
velocity on the Martinville flat may at times fill the sewer and 
cause it to overflow. 

It has several times burst at this point. The city engineer aflirms 
that these accidents were duo to the obstructing of the sewer at one 
time by a tree swept in from above, and at another time by the 
centering of arches, which had been left in after some repairs. 
However this may be, the structure is now weak because the arch 
is not properly loaded with earth. I observed that it is in one 
place cracked along the crown of the arch for several hundred feet. 
It should be repaired and the arch well loaded with earth. 

While I cannot approve of putting such an important structure 
upon a plank foundation without an invert, yet, all things consid- 
ered, it appears that the present Beaver creek sewer will answer 
present purposes, except, possibly, in times of highest freshets. 
Should it appear that relief is needed for the flow in times of 
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highest water, it can doubtless be found by the method advocated 
by the city engineer, namely, building of a relief sewer down War- 
ren street, after it has been filled, branching from the Beaver creek 
channel, say at an elevation of a hundred feet above the datum 
plane, and either reentering the Beaver creek sewer at Philip street, 
or else having a separate outfall to the river. When Myrtle 
avenue is graded between Swan and Hawk streets, it will probably 
be best to build a sewer down that avenue, which shall receive all 
the sewage to the north of it and deliver it into Beaver creek as 
low down as Grand street. 

lean see nothing in the present condition of the Beaver creek 
sewer to prevent the extension of this sewer up the channel of 
Beaver creek. Whatever repairs or changes may be needed in that 
part of the sewer already constructed in no way affect the question 
of inclosing the remainder of the channel in a properly built 
sewer. 

Conclusions. 

It appears from the above facts that the health and lives of a 
large number of the citizens of Albany are imperiled by the nui- 
sance existing along the valley of Beaver creek, from Eagle street 
up to Clinton avenue, these nuisances consisting in the exposure of 
large quantities of decomposing sewage along the channel of the 
stream, or in the valley and upon the adjacent slopes, the evil 
reaching its maximum in the sewage ponds and saturated fiats in 
the Martinville valley ; also, that the harmful infiuence of these 
nuisances probably extends over the grounds occupied by the 
Executive of the State, and over Washington park and surrounding 
drives, which constitute the principal pleasure-ground of the city of 
Albany. 

The remedy is to be found only by filling the hollows to 
a sufficient height for proper drainage, and by providing closed 
sewers for carrying all the sewage streams. Unless proper meas- 
ures are at once undertaken for accomplishing this end, the city of 
Albany must be prepared to take the natural consequences if cholera 
visits this country during the coming year. 

Bespectfully submitted, 

JAMES T. GARDINER, 

Chairman of Committee, 
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AcrnoN of the Board on the above Kepobt. 
On motion, it was nnammoaslj 

Resolvedy That the polluted conditions described in Director 
Gardiner's report as existing along the channel and adjacent lands 
of Beaver creek are a nuisance dangerous to the life and detrimental 
to the health of not only the people living in the immediate vicinity 
of Beaver creek, but also of the inhabitants of a large part of the 
most thickly built portion of the city, including the Executive of 
the State, as well as frequenters of Washington park and the sur- 
rounding drives ; that the miasmatic emanations from these saturated 
lands and the decomposition of sewage may, owing to the prevailing 
southerly and south-westerly winds, be at times carried over a large 
section of the city with injurious effects that cannot be estimated. 

Hesolvedy That in view of these facts, and of the further fact, that 
Beaver creek is one of the great natural water channels for the 
drainage of a large area of the city of Albany, the whole city is 
interested in the preservation of this water channel and its mainte- 
nance in a sanitary condition. 

Hesolvedy That the above report of Director James T. Gardiner 
is hereby officially approved and adopted by the State Board of 
Health, and that it, with its accompanying maps and diagrams, be 
ordered printed and sent to the Governor of the State, with the fol- 
lowing recommendations : 

First. That the flats along Beaver creek, situated between Swan 
and Eagle streets, be filled up to such a height above the bottom of 
the sewer and with such a slope toward it as to secure their drain- 
age into the main sewer, even at times when the sewage in the main 
rises to the height of four or five feet. • 

Second, That the lateral sewers and drains which flow toward 
Beaver creek and are now discharging on the slopes above the 
valley be connected with the main sewer by closed tubes, pipes or 
boxes, as the circumstances may require, and that no sewage be 
allowed to discharge on to the slopes or into the valley in an exposed 
condition. 

Third, That Beaver creek, from Swan street to Lexington avenue, 
now an open sewer, be confined in a properly built closed sewer 
connected with the closed sewer already constructed both above and 
below these points. 

Fourth, That that portion of the Beaver creek lying north of 
Western avenue and used as an outfall for sewage for the drainage 
of the district between Clinton and Washington avenues be made a 
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closed sewer, or else that the sewage be diverted to a sewer con- 
structed in one of the pablic streets, the latter being preferable. 

Fifth, That all pollution of the southern branch of Beaver creek, 
flowing south of Madison avenue and parallel with it, be stopped, 
and that the necessary sewers be built for carrying off the sewage 
that now enters this stream from the County hospital and other 
sources. 

True copy from minutes of the State Board of Health, September 

8, 1884. 

FREDERICK CARMAN, 

Acting Secretary. 



Petitions. 

The following was received by the Executive and by him trans- 
mitted to the State Board of Health for examination and report, on 

July 14,1884: 

Albany, July 11, 1884. 

The attention of the State Board of Health is requested to and an 
abatement asked of the nuisance which has for many years existed 
in the city of Albany — in the fifteenth ward — neighborhood of Mar- 
tinville. The entire drainage of 1,600 to 2,000 people is allowed to 
flow into two ponds, which have no outlet. 

We ask that these ponds be ordered filled up to a level with the 
great se^wer and the drainage conducted into it. The attention of 
the board of health of the city of Albany and also of the common 
council of this city has been called to this pestilential locality, but no 
proper movement has been made for its abatement. 

If there be any place where the much dreaded cholera may find 
lodgment it is here, according to the reading of the admirable 
circular of the State Board of Health. 

R. F. MACFARLANE, 

142 Elm St. 
LUTHER FRISBEE, 

140 Elm St. 

The following petition was subsequently received : 
To the State Board of Health : 

The Governor having already referred to your honorable body for 
investigation the complaint regarding the nuisance at Martinville, 
along the Beaver creek, we, the undersigned residents living in the 
locality aflected, do most earnestly petition your honorable body to 
make your examination most thorough, and in view of the threat- 
ened invasion of cholera from Europe, to present us with a plan by 
which the evil may be remedied : 
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Names. Residences. 

George B. Hoyt 134 Eagle street. 

Isaiah W. Steams 190 Elm street. 

A. Van Allen, Jr 164 Elmstreet. 

Jas H. Kelly 209 Elm street 

Fred. W. Kdgway 146 Eagle street. 

Kobt. Harris 196 Elm street. 

D. A. Pierson 180 Elm street 

P. D. F. Goewey. 98 Eagle street. 

Joslin Nodine 206 Elm street. 

Fred. G. Bnrton, per F. N. R... 148 Eagle street. 

G. W. Luther 212 Elm street. 

J. Aug. Goewey 142 South Swan street. 

M. T. Howard 7 Hawk street. 

Wm. Daly 11 Hawk street. 

W. Serviss. 123 Elm street. 

Thos. Feeney 67 Jeflferson street. 

Michael Nolan. 145 Elm street. 

James H. Blessing 48 Myrtle avenue. 

Edmund Stevens 50 Myrtle avenue. 

Kiehard V. Stevens 166 Eagle street. 

Geo. Stevens 137 Eagle street. 

H. G. Stevens. 50 Myrtle avenue. 

Wm. Dwyer 157 Eagle street 

Richard MacNamara 41 Park avenue. 

John Dobler 170 Elm street. 

Albert Frederick Dobler 166 Elm street. 

John Leopold 166 Elm street. 

Wm. Striebel 198 Morton street. 

Wm. Volk 183 Myrtle avenue. 

Henry Hildenbrand 9 Martin street. 

Adam Lahn 156 Dove street. 

Heinrich Foerst 4 Martin street. 

Jacob Bawer 12 Swan street. 

John Keefe 82 Myrtle avenue. 

R. F. Macfarlane. 142 Elm street. 

Thomas McCabe. Ill Jefferson street. 

Chambers W. Isdell 178 South Swan street, 

Josiah H. Gilbert • 144 Elm street. 

Wm. C. Allen 173 Elm street. 

John F. Cuyler 176 Elm street 
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Names. Residenoes. 

Robert Whif field 173 Elm street. 

Chae. A. Hinekel 2 Irving street 

T. Griesmann '. 216 Park avenue. 

Fred. Hinekel 4 Irving street. 

Herm. Brecktefeld 221 Park avenne. 

Aug. Samuel 11 Martin street. 

John AVeber 3 Martin street. 

F. Kosbirl 5 Martin street. 

John Stahf 12 South Swan street 

Chris. Schweiker 80 Myrtle avenue. 

Ignatius Wiley 205 Elm street. 

John S. Hutman 94 Jefferson street 

Elizabeth Zeller 39 Beaver street. 

John J. O'Neil 105 Myrtle avenue. 

Cor, Heflfeman 137 Myrtle avenue. 

Mrs. J. A. Connor 96 Myrtle avenue. 

Mathew Sogers 62 Myrtle avenue. 

Patrick Menahan 102 Myrtle avenue. 

John Murphy 100 Myrtle avenue. 

John Eork 125 Myrtle avenue. 

John Grace 3 Hawk street. 

Edw. Fennessy 94 Myrtle avenue. 

William O'Neill 77 Myrtle avenue. 

James H. Pratt 

John Fredenrich 86 Myrtle avenue. 

William K. Martin 2 Hawk. street. 

John Dunn 88 Myrtle avenue. 

Richard T. Colgan 165 Eagle street 

William F. Murphy 2 South Hawk street 

Patt Cleary 6 Prospect street 

Timothy Collins 155 Eagle street. 

John Doyle 66 Park avenue. 

Joseph H. McCarthy 63 Myrtle avenue. 

Chas. N. Pratt 223 Park avenue. 

J ames Ryan 137 Myrtle avenue. 

Joseph Tommany 94 Park avenue. 

Michael Sweeny 74 Park avenue. 

Cornelius Moran 82 Park avenue. 

Thos. S. Kelly 80 Park avenue. 

Paf k Ryan 80 Park avenue. 
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Names. Resldenoes 

Thomas B. Douglas 78 Park avenne. 

Richard Commerf ord 

Martin Eaible 74 Park avenue. 

W. R. Connick 74 Park avenue. 

John J. Clancy 176 Eagle street 

Peter Fagan 76 Park avenue. 

Gteo. A. Floeseer 67 Charles street 

Thos. Reillj 183 Eagle street 

Luke Messiah 183 Eagle street 

Michael Meehan 17 Prospect place. 

John Obey 185 Eagle street. 

John J. Riley 11 Prospect place. 

James Aiken 9 Prospect place. 

Robert Powers 7 Prospect place 

Mr. Meehan 7 Prospect place. 

James Eagan 6 Prospect place. 

Royal Morse 8 Prospect place. 

Andrew Flynn 1 Prospect place. 

Patrick Burke 8 Prospect place. 

Mr. Mee 7 Prospect place. 

Wm. T. Foley * 115 Myrtle avenue. 

Samuel Cook 109 Myrtle avenue. 

Pierce Powers 107 Myrtle avenue. 

Michael Kenny 107 Myrtle avenue. 

David Kearny 105 Myrtle avenue. 

John Sweeney 110 Charles street 

Christopher Holligan 85 Charles street. 

8. F. Slauson 105 Charles street. 

John Brady 103 Charles street. 

John Ryan * 96 Charles street. 

Martin Doody 87 Charles street 

James Finegan 77 Charles street. 

Thos. Droogan 58 Myrtle avenue. 

John Canavan 73 Charles street. 

John J. Parker 73 Park avenne. 

Ernest J. Grant 77 Park avenue. 

William Sch wick 77 Park avenue. 

Thos. Loughlin 77 Park avenue. 

Michael Oarlin 85 Park avenue. 

Lawrence Fagan 85 Park avenue. 
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Names. Residences. 

Mrs. M. Marshall 87 Park avenue. 

"William Tierney 87 Park avenue. 

Lewis Cleary 94 Park avenue. 

David Martin 74 Myrtle avenue. 

Henry McGrath 74 Myrtle avenue. 

Biehard Shalley 72 Myrtle avenue. 

George M. Keating 74 Myrtle avenue. 

D. S. Lamb 70 Myrtle avenue. 

Daniel Smith 70 Myrtle avenne. 

John Shee 75 Myrtle avenue. 

John A. Barry. 165 Elm street. 

Luther Frisbee 140 Elm street. 

Daniel Harbeck 133 Elm street. 

Solomon May 129 Elm street. 

Chas. May 170 Madison avenue. 

Henry C. Kinnear 46 Myrtle avenue. 

Edward C. Ledger 200 Elm street. 

• M. C. DeRouville 145 Jeflferson street. 

J. S. Delehanty 79 Elm street. 

Daniel Underbill 227 Hamilton street. 

Thomas A. Burke 177 Elm street. 

John Martin 182 Swan street. 

L. H. Detmaker 139 Elm street. 

John Gary 141 Elm street. 

W. W. Williams 147 Elm street. 

E. Francis 67 Myrtle avenue. 

F. E. Plunkett 67 Myrtle avenue. 

D. R. Stewart 78 Myrtle avenue. 

Mrs. Russell 78 Myrtle avenue. 

Mrs. T. Gardiner 78 Myrtle avenue. 

Denis Fennessy 98 Myrtle avenue, 

Wm. Kavanaugh 90 Myrtle avenue. 

George Atkinson 88 Myrtle avenue. 

J. Rowland Smith 4 Hawk street. 

Thos. J. Dolan 117 Elm street. 

Thos. J. Hineh 130 Eagle street. 

Chas. L. Pease 12 Hawk street. 

Charles T. Wilson 165 Swan street. 

James Skill icorn 165 Swan street. 

Joseph A. Conway 12 Jefferson street. 
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The following subscribers, although not residents of the immedi- 
ate neighborhood, join in the above petition, because they believe 
the atmosphere of the whole city is contaminated more or less by 
the above nuisance. 

Names. Reeldences. 

Allan Gilmour 36 First street. 

Jeremiah Kieley - 11 Broad street. 



REPORT ON NUISANCES AT MARTINYILLE, IN THE 

CITY OF ALBANY. 

James T. Gardiner, Esq., Chairmom of Committee on Drainage^ 
Sewerage cmd Topography: 

Sir — In accordance with your instructions I have made a careful 
examination of the nuisances at Martinville, in the city of Albany, 
that have been the subject of complaint on the part of those residing 
in the neighborhood. 

Besides making use of all available data from existing maps and 
from records in the oflSce of the city surveyor, Reuben H. Bingham, 
Esq., I have been compelled to make quite extensive examinations 
and measurements in the field to determine facts relating to the 
topography in the vicinity of Martinville and to the extent of the 
waternshed of Beaver creek, as well as to the sources of its contami- 
nation. I have embodied the facts ascertained in my report, which 
is herewith submitted with accompanying maps. 

Drainage of Beaver Creek Water-shed. 

The city of Albany is situated upon land which is divided by 
water-courses, running in a north-westerly direction from the Hud- 
son river into a series of natural drainage areas. The valleys in 
which the drainage waters flow are, in general, narrow and quite 
deep. The most important stream that flows through the densely- 
built portion of the city is called Beaver creek. One branch of 
Beaver creek has been brought through Washington park by means 
of a sewer, and this furnishes nearly all the water flowing in summer. 
That portion of the creek taking rise in the extreme western part 
of the city, although possessing a large water-shed, becomes almost 
or quite dry in hot weather ; the reason for this is that in the west 
em part of the city the soil is extremely sandy and the streams have 
but a small inclination, hence most of the water is lost by evapora- 
tion and infiltration. 

The western branches of Beaver creek receive but little contami- 
nation, as there are but few houses in the western part of the city, 
and the water of these branches is not offensive. 

Near Robin street, however, the County hospital discharges the 
drainage of about forty-five persons, including the excrement from 
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patients affected with contagious diseases, into the creek, by means 
of an open ditch. The slaughter-house on Brevator street, in the 
western part of the city, does not sensibly pollute the stream, as its 
refuse is collected in a small hollow, from which it is removed at 
interval?. 

The portion of the creek north of Washington park divides into 
two branches, just north of Western avenue and a short distance 
west of Quail street. The southernmost of these two branches is 
entirely open throughout its length, and it receives but little sewage. 
A large part of the flow of this branch is from springs at its head, 
near the intersection of the Boulevard and Washington avenue, 
where a small pond formerly existed. The Catholic orphan asylum 
furnishes this branch with a considerable amount of sewage, but it 
is the intention of the managers to divert this into the Western 
avenue sewer at an early day. 

A number of houses west of Quail street, on Western avenue, 
also discharge their waste-water into this natural drain, although 
a sewer passes in front of their doors. 

The northernmost branch of the fork, north of Western avenue, 
is ^ceedingly foul with the sewage of several hundred houses ; 
yet it is in most places uncovered, and emits a very bad odor. 

The general plan of the city, accompanying this report, shows 
the course of the various branches of Beaver creek referred to, and 
the location of the sewers which discharge into it. After leaving 
Washington park, the main sewer is joined by the one running 
along Madison avenue, and then passes down Lexington avenue to 
Myrtle avenue, where the brook, which is now exceedingly foul, is 
open as it passes south through the penitentiary grounds. Here six 
drains, carrying sewage from the penitentiary, and the Alm»- 
house, enter the brook and add their share of filth. 

The number of persons adding sewage to the creek, up to the point 
at which it leaves the penitentiary grounds, is estimated as follows : 

From 857 houses along the line of sewers, reckoning five 

persons to each house 4, 285 

Prisoners and other inmates of the penitentiary 700 

Inmates of Alms-house and County hospital 75 

Inmates of Albany orphan asylum 300 

Inmates of Koman Catholic orphan asylum 138 



4k 
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Total number of persons 5, 498 

[Sen. Doc. No. 47.] ?5 
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There are also about 200 in the penitentiary, and 200 in the 
Alms-honse, whose excreta are used for fertilizing purposes, but who 
contribute their share of waste-water, from sinks, etc., to the creek. 

It will be safe, therefore, to estimate in round numbers 5,500 per- 
sons as contributing sewage to Beaver creek before it reaches 
Delaware avenue. 

It is estimated by the water commissioners that the average daily 
consumption of city water is 100 gallons for each inhabitant. It is 
very probable that this would be too laige an estimate for those 
living on the water-shed of Beaver creek, west of Delaware avenue ; 
but, as a considerable amount of water must be relceived from the 
overflow of the Washington park lake, 100 gallons per day for each 
person will certainly be a safe assumption. 

Taking 550,000 gallons as the daily flow of sewage, the average 
flow is fonnd to be about 85-100 of a cubic foot per second, which 
in the hours of maximum flow might be increased to about one 
cubic foot per second. A rough measurement in the penitentiary 
grounds gave the dry weather discharge as amounting to nearly three 
cubic feet per second ; a large flow must, therefore, be received from 
springs, in comparison with that coming from drains. 

East of Delaware avenue the creek is carried through a large 
sewer, to a point a short distance below Dove street, where the 
sewer discharges at the bottom of a rocky gorge, in which the stream 
descends rapidly. Near Swan street a steep fall of about 35 feet 
occurs, and at the bottom of this fall the stream again enters the 
sewer, to be no more visible till it reaches the Hudson river at the 
foot of Arch street. 

In former times the unpolluted stream, after ninning through the 
rocky gorge and down the so-called Buttermilk falls, ran through a 
deep and narrow valley lying to the east of Swan street. This na- 
turally beautiful valley has been converted into a hideous and re- 
pulsive waste, vast banks of ashes and refuse are visible every- 
where, and the air is filled with vile odors from exposed sewage and 
filth of all descriptions. This valley, east of Swan street, is now 
known by the name of " Martinville." 

The Mabthtville Sewsb. 

The sewer constructed through the valley east of Swan street does 
not exactly follow the former course of Beaver creek, and at places 
its bottom is scarcely as low as the land adjoining. The sewer is 
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eight feet wide on the bottom, with sides of masoniy rising verti- 
cally four feet, crowned by a semi-circular arch of four feet radius. 
The bottom of this sewer is flat and is formed of planks. At Swan 
street the valley has been filled in over the sewer to a depth of about 
75 feet. The street grades, recommended by the city authorities, 
would eventually require a fillins: in of the whole valley till the 
sewer would be from 30 to 80 feet below the surface. 

Man-holes are placed at intervals along the sewer, as shown in the 
accompanying map of the region of Martinville. The heights given 
on the map refer to mean low water of the Hudson river, the datum 
of the city surveyor. 

The elevations of the tops of the stone covers and of the bottom 
of the sewer at each man-hole are as follows : 

SevailoD of top Elevation of bot- Approximate Slope per 
of stone cover torn of eewer. distance be • 100 feet of 
of man-hole. tween man- bottom of 

holes. sewer. 

Feet. Feet. Feet. Feet. 

58 . 61 ' 39 . 19 Swan street man-hole. 

192 0.46 

65.72 38.30 Myrtle place man-hole. 

278 0.42 

56.90 87.15 High street man-hole. 

411 0.17 

64 . 95 36 . 45 Hawk street man-hole. 

378 0.09 

62 . 44 36 . 11 Eagle street man hole. 

The area of cross section of the Martinville sewer is about 57 
square feet ; in summer the flow through it covers the bottom to a 
depth of only two or three inches. In spring the water pours 
through the sewer in such volumes that its capacity is said to be 
inadequate ; the iron covers to the man-holes at Swan street 
and Myrtle place are said to have been at times thrown off 
by the rising water, which, it is reported, poured out in torrents and 
united with the surface-water, flowing down the sides of the valley, 
to create a flood at the bottom. In the flat a large pond has 
formed, which has no outlet whatever, except the sewer ; for the fill- 
ing at the eastern end of the valley, near Eagle street, effectually 
prevents the escape of the water by its natural course. The cause 
of the reported failure of the sewer to carry the flood-water of 
spring cannot readily be explained. The entire water-shod of 
Beaver creek, west of Swan street, is about 1,400 acres, or two and 
two-tenths square miles. It will be a very large estimate, to assume 
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that tho Bewer will ever be required to carry off two inches of rain 
and melted snow over this entire area within twenty-four hours ; 
yet such an excessive flow would only amount to 117 cubic feet per 
second, and would be carried by the sewer, when full, if the mean 
velocity of flow was only about two feet per second. 

It seems, therefore, that some cause.exists for the backing up of 
water in the sewer. This may be due, either to a contraction in 
size of the lower portion of the sewer, to an obstruction from fall- 
ing in, or to defective grades. 

The surface-water, from the area lying to the cast of Swan street, 
that finds its way into the sewer, would seem to be too small in 
amount to materially affect its capacity to discharge the waters west 
of Martinville. At times of flood in the Hudson river, when the 
water in the river is apt to rise from ten to fifteen foet above its 
height at mean low tide, the capacity of the sewer would be further 
diminished by the lessening of the hydraulic head of the sewer 
water. 

The want of capacity of the main sewer, if it exists, certainly is 
an important matter, for if the sewer is inadequate, as is represented 
by parties living near to be the case, tho inhabitants of Martinville 
must continue to submit to floods until, at some future time, the 
sewer, failing to withstand the pressure in its lower portion, bursts 
open, and relieves the inhabitants of Martinville, at the expense of 
those living nearer the river. 

If the parts of Beaver creek west of Swan street, that are now 
uncovered, were inclosed so as to form a continuous sewer from the 
penitentiary to the river, any obstruction in the lower part of tho 
sewer would be more dangerous than .at present. The pressure due 
to floods has not yet been disastrous, since the man-holes at Martin- 
ville rise only from 18 to 26 feet above the bottom of the sewer, and 
the creek running through the ravine between Swan street and Del- 
aware avenue can spread out laterally to some extent. 

Faulty Cross-Section and Construction of Albany Skwers. 

In Albany a large proportion of the sewers arc of a peculiarly anti- 
quated and faulty character. The sewers shown on the accompany- 
ing map of Martinville and vicinity by distinguishing signs, as 12- 
inch, 18-inch, or 24-inch brick and atone sewars, ^resrjtiare in cross- 
sections with plank bottoms, brick sides and blue-stone tops. Sewers 
of this kind exist throughout the city, in about the same proportion 
to others as in that part of the city which the map covers. 
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The main fault in the form of these sewers is that the bottom is 
broad and flat ; hence in dry times the flow of sewage will be re- 
tarded and much deposition of solid matter will oocar. The gradi- 
ents are so steep, in most cases, that the sewers are not very liable 
to become choked by accumulations of solid matter; but, as it is 
necessary for sanitary reasons that the sewers should always be 
as clean as possible the inverts of all sewers should be curved, so that 
with a small flow of sewage the velocity will be still sufficient to pre- 
vent the deposition of matter held in suspension. 

One of the most generally recognized facts in the construction of 
sewers is that they should be impermeable and that the inverts es- 
pecially should be quite smooth and able to withstand the chemical 
action of sewage, as well as the wear of storm-water. The impossi- 
bility of making plank sewer-bottoms impermeable is obvious, and the 
length of time they will withstand the wearing action of the sewer- 
water cannot be great. 

A distinguished sanitary engineer has said: '^The inverts of 
sewers are particularly liable to wear from the erosion of the water 
and from the grinding action of the sand and solid matter trans- 
ported over them. There are few brick sewers in London of greater 
age thau fifty years which have not been underpinned and provided 
with new inverts and otherwise extensively repaired, on account of 
the destruction which has taken place from the above-named causes." 

Recollecting that the Beaver creek sewer has a plank bottom, it 
certainly seems a matter of questionable economy to have used wood 
for the invert of so important a sewer, and especially in one that was 
designed to be so inaccessibly. 

Exposed Sewage at Mabtinville. 

In former times Beaver creek could readily receive the Martin ville 
sewage. The present sewer renders it impossible for drainage, dis- 
diarged down the sides of the valley, to receive any outlet, except 
through openings provided in the sides of the sewer. 

In the distant future, when Martin ville is filled in as contemplated, 
the sewage must be admitted into the man-holes, as the main sewer 
will bo entirely inaccessible for branch connections. At present the 
sewage from the sides of the valley in all directions pours down 
toward the sewer, and failing to find adequate means of escape, lies 
exposed in large pools at the bottom of the valley. 

Much of the liquid portion of the sewage evaporates as it trickles 
down the hillsides or percolates the soil. Everywhere the air is 
filled with the vile odors of sewage. 
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From HinckePB large brewery a torrent of sewage is poured 
down the ravine and enters the sewer just west of Swan street; this 
sewage is, in part, derived from the hollow lying just north of the 
brewery, which, taken alone, is a nuisance of the first magnitude. 
In this hollow, which extends from above Dove street about half 
way to Swan street, a quantity of sewage is exposed in shallow pools, 
giving forth a horrible stench. 

East of Swan street the Park avenue sewer discharges the sewage 
of over 100 houses down the rocky termination of the ravine, while 
the waste-water from Dobler's brewery has eroded a channel near 
by 11 the clayey soil over which it flows. 

Along Myrtle avenue, between Swan and Hawk streets, many 
drains discharge and the entire hillside is so covered with sewage that it 
is difficult to find space on which to walk with dry feet. All the sew- 
a^ flowing down Elm street, from a point near Dove street, is 
carried through Hawk street to the brink of the hill, where the 
wooden box sewer, formerly existing, has been destroyed by decay 
and the pressure of the earth, so that the sewage now percolates the 
soil wherever it can make its way.^ That part of tiie sewage flowing 
down the north side of the valley which has not been evaporated or 
deposited on the hillside or the flat bottom of the valley is flnally 
taken into the sewer through temporary openings. 

On the south side of the valley deep hollows have been eroded, 
in former times, by the water from springs and rains. Sewage now 
flows in these hollows and empties into a shallow pond, covering 
about two and a quarter acres in dry weather. Till quite recently 
the water in this pond was drained into the sewer from its eastern 
and lower end, bat ^the weight of the material dumped over the 
drain has broken it in and rendered it useless. At present the water 
from the pond can only escape, if it does so at all, at its western 
end and enter the sewer near Hawk street ; the bottom of the sewer 
at this point is quite as high as the bottom of the pond, and it is im- 
possible to entirely drain the latter in the manner provided. The 
matter flowing into this pond is rank sewage, while there is scarcely 
any outflow. 

A pond of the size and shallowness of this one, the average depth 
being only eight or ten inches in summer, will readily evaporate from 
eight to nine gallons per minute from its surface, during a warm 
day of summer. Thus the water is in great part evaporated, and 
the solid matter of the sewage is deposited upon the bottom of the 

* The wooden box Bewer has recently been rebuilt. 
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pond, forming a vile mass of corruption, from which gases and fetid 
organic vapors constantly arise. 

The discharge from the Warren street sewer passes through an 
open ditch at the bottom of the vallej for a short distance and 
enters the main sewer near Hawk street. Many of the houses in 
Marti nville, on Warren street, Martin street, and Myrtle place, dis- 
pose of their drainage by allowing it to flow through an open ditch 
in the former bed of Beaver creek, till it enters the sewer at the 
Hawk street opening. 

Danoebs fboh Exposed SeWaob. 

The most obvious nuisance at Martinville is the stench arising 
from the extensive area of exposed sewage, but the greatest danger 
arises from those products of organic putrefaction which are not very 
evident to the sense of smell ; these organic vapors exist in all sewers, 
together with a variety of gases, resulting from the decomposition 
of the matters held in suspension or dissolved in the sewer water. 
In many modern sewers great precautions have been taken to secure 
thorough ventilation, and to absorb and destroy the products of pu- 
trefaction by the use of various disinfectants. 

Ordinary sewage holds in suspension and solution from twelve to 
eighteen parts of organic matter in ten thousand ; when such sewage 
is allowed to stand undisturbed it will give oS various gases, at the 
rate of nearly thirty cubic inches of gas daily to each gallon of sew- 
age, and will continue to generate gas at this rate for many weeks. 
A little consideration will enable one to comprehend the magnitude 
of the evil at Martinville, where sewage lies exposed by the acre, 
day and night, emitting its fetid effluvia and deadly vapors. The prev- 
alent winds at Albany, during the summer months, are southerly 
ones, and the gases generated at Martinville are wafted at once into 
the very heart of the city. 

Densely built blocks of houses, containing many thousands of in- 
habitants, are within easy reach of the noxious gases and offensive 
smells which are carried to them by the summer breezes. Costly 
residences have been built close to the edge of this polluted valley, 
and the State of New York has provided an executive mansion 
within less than a quarter of a mile of the center of Martinville, 

Pboposed Kemedibs fob thb Nuisance at Mabtutville. 
In suggesting a remedy for the evils at Martinville, the grading 
recommended by the city authorities must be disregarded, for this 
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will require a filling of each maguitade that it will not be attempted 
for many years to come, and any plan proposed must meet the pres- 
ent emergency at once. 

The essential point, which must not be lost sight of in any system 
of improvement, is that excreta and other filth should be removed 
as soon as practicable, and in no case be allowed to lie exposed to 
the sunshine and winds in the immediate proximity of habitations. 

The bottom of the valley should be filled in to the depth of sev 
eral feet as soon as practicable, so that lateral sewers can readily dis- 
charge, without danger of a back flow when the main sower is run- 
ning nearly full. All open drains should be replaced by well-buili 
and impermeable sewers. 

The capacity of the main sewer to carry the water of Beaver crieek 
in time of flood should be carefully investigated, and if it is found 
to be inadequate in its lower portion additional outlet must be ob- 
tained for flood-water, otherwise it will be impossible to discharge 
sewage into the main sewer at Martinville in time of spring floods, 
and the danger of the sewer giving way under the internal pressure 
will always be imminent. 

In the neighborhood of Martinville such additional sewers should 
be constructed as will carry away all the sewage now allowed to 
flow down the hillsides. The houses situated on Myrtle place, 
Warren street, Martin street, and all other places on the hillsides 
and near the bottom of the valley should have suitable drains pro- 
vided, running to the main sewer and joining it. The inhabitants of 
houses along lines of sewers should be compelled to use them and in 
no case be allowed to discharge tilth anywhere else. 

The grading of Myrtle avenue should be completed from Dove 
to Ilawk street and a sewer there laid. The Morton street sewer 
should be extended to Swan street, and a sewer should be built along 
Swan street, south of Warren street. 

The sewer running along Park avenue and discharging on the 
cast side of Swan street could be temporarily carried along the hill 
side and connected with the new sewer in Myrtle avenue. The 
drainage from llinckel's brewery should enter the Park avenue 
sewer and the hollow north of the brewery near Dove street should 
be filled in or kept free from sewage and garbage in other ways. 

In parts of the city remote from Martinville, wherever Beaver 
creek or any of its branches carry sewage, they should be led through 
properly constructed sewers. 
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Many persons living near Martin ville evidently prefer to discliarge 
their filth in the manner most convenient to them, without any re- 
gard to their health or to that of the comm unity. Even if addi- 
tional sewers should be built the evils now complained of would still 
exist, unless the inhabitants should be compelled to use the sewers. 

With proper sewers for removing the drainage of the neighbor- 
hood and due care taken to see that they are made use of, the evils 
now so apparent in the vicinity of Martinville would be done away 
with and a constant source of danger to the health and lives of many 
thousands of the inhabitants of Albany would be removed. It is to 
be hoped that the city authorities will see the importance of the im- 
provements referred to, as well as the wisdom of prompt action, and 
soon take steps toward the suppression of the appalling nuisance that 
is the subject of this report. 

Very respectfully, 

HORACE ANDREWS,' Jb.,C. E. 

Albany, Auffust 26, 1884. 



RERORT ON THE SANITARY CONDITION OF THAT 
PART OF PORT RICHMOND DRAINING INTO THE 
SO-CALLED PORT RICHMOND DITCH. 



To the Tovm Board of Health of Northfidd : 

The Town Board of Healtli of Nortlifield on the Yth day of 
May, 18S4, made application to the State Board of Health to examine 
and report on the sanitary condition of an open drainage ditch run- 
ning tlirougli the village of Poit Richmond, and known as the Port 
Richmond ditch. 

Director Gardiner, the chairman of the committee on drainage, 
sewerage and topography, and Dr. Alfred L. Carroll, the secretary 
of the Board, visited Port Richmond on the lOtli of May, and in 
oompany with Dr. Walser, the health officer of the town, made an 
examination of the ditch in question, and of the condition of the 
pi'emiscs in its neighborhood. The results of their observations and 
their conclusions were reported to the State Board of Health at the 
annual meeting. May 14, and the committee were directed to pi*e- 
pare and transmit to the Town Board of Health a report embodying 
their observations and conclusions. 

In accordance with this authorization, the committee respectfully 
make the following 

REPORT. 

Topography. — The Port Richmond ditch heads west of Elm street 
and runs north-east across Elm and Phebe Ann streets to a point 
half way between Phebe Ann street and Church road ; thence it 
runs nearly northward parallel with Church road and crosses under 
the Shore road and the buildings which stand on the street, and 
empties into the Kill-von-kull. The latter part of the course of this 
ditch is within the business center of the village. 
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Tlie ditcli 18 a very shallow, one and lias comparatively little fall. 
There being no sewers, this open ditch receives the surface water 
from quite a large area. The tract draining into the upper part of 
the ditch includes all Phebe Ann street, except perhaps two hundred 
feet near the Shore road, and some portion of Elm street and 
Grove avenue. A part of the region is quite thickly settled, being 
built upon with small houses. In the absence of a topographical 
map, it is difficult to give the area of the natural drainage basin of 
this ditch, but it is sufficiently large to cause a strong flow of water 
after rains. 

At the time of Mr. Gardiner's and Dr. CaiTOll's visit a stream 
several inches deep was flowing in the ditch. The soil of this drain- 
age basin is clay ; and the slopes down to the ditch, which occupies 
the natural position of a brook, are quite marked though not steep. 

Sanitary co7idition. — A few years ago complaint was made of 
this ditch on account of its filthy condition, due to the privies placed 
over it. These have now all been removed. One or more privies, 
however, stand so near the ditch that the contents when dissolved 
by heavy rains leach into the ditch, and one or two houses near the 
north end of Phebe Ann street, where they have water-closets, drain 
the house sewage into the ditch. This sewage enters the ditch just 
west of Phebe Ann street. Between its liead and Elm street the 
bed of the ditch is quite clean, but below Elm street the bed becomes 
fouler and fouler, until after passing Phebe Ann street, there is quite 
a deep deposit of mud and animal and vegetable organic matter 
undergoing process of decomposition, which makes it most offensive 
when cxjx)sed to the air. 

This organic matter comes from several sources : Firaty from the 
water-closets which are allowed to drain into the ditch at Phebe Ann 
street, and from the leaching of the privies of at least two houses 
between Phebe Ann and Elm streets. Second^ from the slops and 
house refuse either thrown directly into the ditch, as is done be- 
tween Elm and Phebe Ann streets, or thrown into the gutters of 
Phebe Ann, Elm and Grove streets, and washed down by the rains 
into the ditch, where the greater part of it accumulates. All sur- 
face filth of this neighborhood which can be dissolved and carried 
by water, and which naturally runs off from the impervious clay 
soil, finds its way to the Port Richmond ditch. The result is a foul 
deposit of organic matter, which is alternately satui-ated in times of 
rain-fall, and exposed to the sun in times of drought. 

The people of the region ara drinking well water which, during 
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the early part of May, vms found to stand within two or three feet 
of the surface of the ground, and to fluctuate greatly with the 
rains. The water contains an unusual amount of chlorine which 
here is evidence of sewage contamination. 

In examining the cellars of some of the houses, the ground water 
was found to stand within two inches of the bottom of the cellars, 
From the examination of the relative position of the privies and 
the wells there can be little doubt that tlie wells are more or less 
coi\taminated with animal excreta or the slop water from the 
houses. The north-western corner of a house standing on the 
south side of the ditch on Phebe Ann street was found to be in a 
pool of liquid filth. 

In one of the rooms of the basement floor lay a patient, suffering 
from a most violent attack of diphtheria. Diphtheria had also 
occurred in a number of other houses in this neighborhood. 
* The committee flnd that the people living in this district 
(and it is to be undei'stood that tlie Shoi*e road is excluded from 
these remarks) are drinking contaminated well water, are living on 
soil more or less saturated with filth, and in the neighborhood of a 
ditch lined with a foul accumulation of animal and vegetable mat- 
ter, undergoing decomposition. These conditions are calculated to 
impair the gcneml vitality of the people of the district, to produce 
and sustiiin specific filth disease, and to render the community 
liable to the outbreak of a severe epidemic. Tlie saturated condi- 
tion of the sub-soil also tends to lower the vitality of the people, 
and to produce inahirial fevers. ^ Wo therefore consider the Port 
Richmond ditch a nuisance in its present foul condition. No pro- 
})er provision has been made for the removal of the filth of this 
part of the village, and the health of the people is endangered by 
drinking from contaminated wells. 

RcDxedy. — To correct these unsiinitary conditions the only means 
are to supply to the people wholesome water from some ])ure source, 
and to compel the rcmoval of all animal and vegetable filth in the 
neighborhood .of the dwellings. The removal of the tilth ciiii prac- 
tically be accomplished in only one way ; that is, by a system of 
sewers, with which every house should be connected. A cheap system 
of six-inch pipe sewei*s with flush tanks would carry away all the 
excreta and waste- water from the houses if thei*e was a proper sup- 
ply of water for this district. At present there is neither water 
supply nor sewere. 
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In the absence of the necessary supply of water for domestic 
uses and for carrying away the filth by water-carriage, a part 
of the latter can be removed by what is known as the tub or 
pail system. With this system each privy has under the seat a 
water tight Im)X or half barrel or pail, into whicii the human 
solid and liquid excrement is thrown. A small amount of ashes 
is added several times a day as a deodorant. When full the 
tub or pail may be removed to some cultivated field and the 
contents spread upon the ground for manure, or it may be used 
in the garden if properly mixed with dry earth. By this means the 
human excreta are prevented from saturating the ground with animal 
filth, a process which is now going on in Port Richmond. The 
weakness of the system is, that no method is provided for i*emoving 
the waste water of the house which has become fouled by domestic 
use. In the case of Port Richmond the slop water would have 
to be thrown into the street gutters. By this means the wells 
might be somewhat protected from contamination. Third, — A 
third system is that of privy vaults made tight by cement into which 
the excreta are thrown with ashes as into the tubs or pails before 
spoken of. These vaults, being much larger than the tubs, are likely 
to 1x5 used from six months to a year without cleaning, and are for that 
reason more objectionable than the pail, which, if properly managed, 
should be emptied once a week. This system of cemented vaults is 
only better than the ordinary privy in that it prevents the saturation 
of the soil with animal excreta, and thus protects the wells. In the 
vault plan, also, no provision is made for the waste-water of the 
house which must be thrown into the street gutters, from which part 
of it must flow down into the open ditch. 

While th« committee lay before you these three plans, the first, 
tliat of water supply and sewerage, is the only method whicli prop- 
erly provides for the removal of all sewage from the district. 
The pail system or the cemented vaults must be looked upon as tem- 
porary expedients ; and of these two expedients we consider the 
tub or pail system decidedly preferable. 

As to the Port Richmond ditch, it should be kept open for the 
drainage of the surface water falling upon this natural drainage 
basin. But it should not be left in its present condition. The foul 
deposit along its channel should l>e dug out and removed from the 
neighborhood, and the bed of the channel should be paved with Qob- 
ble stones like a gutter, so that it can be kept in a clean and whole- 
some condition. The advantage of keeping this ditch open as a 
drain for surface water is that the sewers, when built, may be made 
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very small and adapted to carry sewage only. One of the most im- 
portant advantages of sewers to this locality will be the thorough 
nnderdrainage of the ground, and the lowering of the level of the 
ground-water which now stands close to the cellars at certain seasons. 
In the trenches mth the sewers should be laid agricultural tile drains, 
and these should be carried up to the houses in the same trenches 
with the house connections, so as to secure the nnderdrainage of the 
soil about the dwellings. 

While your Board of Health may not be able to persuade the peo- 
ple as to the immediate importance of water supply and sewerage, it 
certainly should be ix)ssiblc to prevent the saturation of the soil with 
human excreta by stopping the use of the ordinary privy pits, and 
insisting upon tubs or pails being placed under the seats, and by 
proper supervision compelling the frequent removal and emptying 
of the receptacles. The cleaning and paving of the Port Richmond 
ditch is in our judgment the only method of putting it into a sani- 
tary condition ; to keep it wholesome will require cleaning at in- 
tervals more or less frequent. 

^ JAMES T. GARDINER, 

Chairmany 
ERASTUS BROOKS, 
Committee on Drainage^ Sewerage \ GEORGE W. COOKE, 



a7id Topography, 



EDWARD M. MOORE, 

President y 
ALFRED L. CARROLL, 

Secretary. 



REPORT. 



To the Trustees of the ViUage of Bothy Stevben Gotmty: 

Your Board having represented to the State Board of Health, 
that, during the past year, there has been an epidemic of typhoid 
and other fevers in the village of Bath and that it still continues, 
and having urgently requested this Board to immediately examine 
into the causes of this serious illness, and suggest, if possible, some 
remedy. Director James T. Gardiner, chairman of the committee 
on drainage, sewerage and topography, and Dr. Alfred L. Carroll, 
Secretary of the Board, visited Bath on the third and fourth of April, 
and carefully examined into the nature and distribution of the dis- 
ease, and its probable cause and remedy. The facts and conchisions 
reached by them have been submitted to the standing committee on 
drainage, sewerage and topography, who have full power to speak 
for the Board on this question, and the committee report as follows : 

Report. 

Dr. Carroll, on the evening of April 3d, met by appointment all 
the physicians of the village, and after hearing all the facts concern* 
ing the history and nature of the disease, came to the conclusions 
stated in his report, which is appended. Dr. Carroll says: 

" As regards the nature of the present illness prevailing in the 
village, I find, after consultation with nearly all the local physicians, 
that there exists much diversity of opinion. All agree that endemic 
fevers have been increasingly rife, especially within the past year, 
but whilst some are incline to class most of their cases as ^^ bilious," 
" gastric, "or ** typho-malarial " fevers, with only occasional examples 
of marked typhoid, others report a great preponderance, or even 
exclusive occurrence, of enteric fever. Prom careful inquiry and 
analysis of symptoms, I satisfied myself that, at the smallest compu- 
tation, fifty-two cases of genuine enteric fever have arisen since May 
of last year, and I think that this estimate might probably be largely 
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increased. According to the statements of several physicians, 
•' fevers " of one kind or another have affected about ten per centum 
of the population, witli a decided proclivity for young adults. I 
learn also that diarrhoeal ailments of minor grade have for a long 
time been of frequent occurrence. On the other hand, I am in- 
formed that in the vicinity of ponds with much fluctuations of level, 
and particularly in the neighborhood of a railway construction 
through the marsh above mentioned, fevers of a noticeably paroxys- 
mal tyi>e and dysentery have been observed. It seems probable, 
therefore, that, a^ in many similarly situated places, the cases of 
*^ fever" comprise some adynamic remitteuts of malarial origin, 
many instances of true typhoid, and an indeterminate range of 
malaria plus filth-poisoning vaguely classed as ^' typho-malarial." 

As far as I can learn, isolated sporadic cases of enteric fever have 
been observed at intervals for a number of years past ; but it was 
not until last May that the disease showed a marked tendency 
to spread. £ven then its extension did not seem to proceed from 
any determinable foci, but cases arose almost simultaneously at 
different points. The practice of one physician appeared to point 
to a progression along a certain street in the direction of the usual 
flow of the ground-water ; but from others I learned of preceding 
cases at the opposite end of the village. A number of instances 
happened in and about the principal hotel, but the domiciliary con- 
ditions of this establishment were better than ordinar}', save as 
regards its situation in a closely built neighborhood with a mul- 
tiplicity of surrounding privies. No distinct history of impor- 
tation of infeGtiou could be obtained ; the milk supply was. free 
from suspicion ; and at the Soldiers' Home I was assured that no 
typhoid fever had existed since its foundation. A cottage about a 
quarter of a mile above the built-up part of the village, and having 
a privy close to the river bank, was occupied temporarily about 
eighteen n^onths ago by a party of Italian railway laborers; bnt 
although there were among them some cases of diarrhoeal disorder, 
the physician who attended thom informed me that none were 
regarded by him as of specific character." 

The character of the cases of true typhoid fever, the times of 
their occurrence, and their distribution throughout the village indi- 
cate a somewhat general and constantly acting cause as the origin of 
the disease. 

The history of typhoid epidemics has shown that a very large 
majority of them are primarily duo to filth poisoning of the water 
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supply. So commonly Las this proved to be the cause that suspicion 
naturally rests at once upon the water supply of any body of people 
who are afflicted with this disease. 

The people of Bath are supplied with water from wells, which on 
the average are from twelve to fifteen feet deep to water. At this 
distance below the surface there appears to be water under-lying all 
the main part of the village. A careful examination was made by 
Mr. Gardiner, the chairman of the committee, into the probable 
source of supply, of this water stratum under-lying the town, and the 
conditions under which it exists. An examination was also made of 
the topography and surface geology of the surrounding country. It 
was extended to the Soldiers' Home lying about a mile west of Bath. 
The investigation also included the country a mile south-east of 
Bath to Lake Salnbria. 

In order to thoroughly understand the sources and movement of 
the sub-soil water in the village of Bath it is necessary to know the 
topography and surface geology of the surrounding region. 

Topography, — The village of Bath lies in the valley of the 
Conhocton river, at an altitude of about 1100 feet above tixeeea. The 
river runs from north-west to south-east, the village lying on its 
north-eastern side, on a gravel terrace thirteen to fifteen feet above 
the stream. The valley of the Oonhocton is eroded out of the 
nearly horizontal strata of the Chemung shales. The hills about are 
formed of this group of rocks and their tops are of quite uniform 
level, 600 to 800 feet above the valley. After the erosion of the 
Conhocton valley in ancient geological times, its bottom was refilled 
with gravels making terraces of various heights above the stream. 
Some small beds of clay were also deposited with these gravels; but 
there appear to be no continuous beds of clay in the deposit. The 
upper terrace of this region is from fifty to sixty feet above the river, 
and forms the divide between this valley and that of Crooked lake, 
while the lower terrace on which the village stands is about thirteen 
to fifteen feet above the stream. 

A layer of loamy material several feet thick covers the surface of 
the terrace ; below this the formation is of coarse and fine gravel, 
some of it very coarse indeed. It is said by those who have seen the 
wells dug in. former times in this terrace, that when water is reached 
there is a stratum of fine gravel which flows like quicksand and 
which often runs into the wells almost as rapidly as it can be bailed 
out. 

The Soldiers' Home stands on a gravel terrace somewhat similar 
[Sen. Doc. No. 47.] 37 
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to that at the village of Bath, although on the opposite side of the 
river. Wherever excavations have been raade for the recently bnilt 
Delaware, Lackawanna and Western railroad, water was encount- 
ered about the level of the river ; even when the borrow pits were a 
thonaand feet from the stream, Snch excavations occur about onfi- 
half mile above the village. 

The main streets of Bath run nearly east and west and north and 
south. The thickly settled part of the village is a little more than a 
mile long from east to west and about a half a mile broad. Near the 
western end of the village is a dam, by which the waterof the river 
ia set back into a series of ponds called Long pond and Back pond 
which really surround this end of the village. The surface of these 
ponds is only about three feet below the central part of the village. 
They are, therefore, about eight to ten feet higher than the water iii 
the wells of the village in time of low water. 

The terrace on which the village stands slopes both south-easterly 
or parallel with the river and also slightly toward it, 

SiibsoU water. — The testimony of a number of citizens was 
taken respecting the circulation of the water in the soil beneath the 
village. Experienced well diggera, and those wlio had observed the 
water in newly dug wells agreed in their statements that the water 
always enters the wells from the western side, and flows toward the 
east. There have not been many recent observations made upon 
this, owing to the fact that driven wells are now generally used 
thronghout the village. 

The statements regarding the easterly or south-easterly flow of 
the water in tho wells were made respecting all parts of the village ; 
but the most perfect proof of the existence of an easterly flow of 
water was the testimony given in an action against tho gas company, 
Hay, 1SS3, the complaint being against the old gas works, located 
on the north-east corner of Pine and William streets, A number 
of complainants, whose property and houses stand along the north 
side of William street as far as Liberty street, alleged that the water 
in the wells was discolored and given a bad taste and odor from the 
refuse material of the gas-works, whicb the gas company were in 
the habit of burying in tlie ground in their lot on the comer of Pine 
and William streets. 

In this action it was clearly proven by specimens of water taken 
from the wells in question that in case of high water either in spring 
or autumn, or during summer storms, the wells for at least 800 feet 
to the eastward of the gaa-works would be contaminated by material 
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carried through the soil from the gas-works, the water showing very 
marked disooloration and having a strong taste and smell. The facts 
were so clear that the gas company settled the claim against them 
and moved their works. It appears, from the evidence given, that 
gas refuse baried in the ground woald be carried down from the sur- 
iace into the general water-bearing stratum, and spread thence to the 
eastward quite rapidly. No complaint was made by the people to the 
west or to the sonth. The direction from the gas-works to the house 
of Mr. R. Campbell, who was the most distant complainant, is almost 
due east, and the distance is 800 feet from his well to the gas-works. 
Since the visit of the committee information has been received 
that the gas refuse contamination has been observed in the wells 
on the south side of William street, south-east of the gas-works 
lot, and also in the wells on the east side of Liberty street, 1000 
•feet from where the old refuse is buried. The testimony of Mr. 
Sobert M. Lyons^ concerning the action of the well at his old house 
on Haverling street, seems to prove not only the existence of an 
easterly current but also that the sub-soil water has at times a direct 
dependence on the large ponds at the west end of the village. Mr. 
Lyon is an educated engineer and his observations are- undoubtedly 
trustworthy. They were continued through the seventeen years 
that he occupied the premises on Haverling street. The house lies 
nearly due east of the north ends of Long and Back ponds. He 
observed that when these ponds were drawn down for any length 
of time, say from five days to a week, in summer, the water in his 
well was very much lowered ; and the same was true of the next 
w^U to the south of him. Mr. Lyon's house was situated on the 
upper terrace some forty feet above the center of the village. He 
had to go nearly sixty feet down in the gravel to get water, so that 
the water in his well was almost at the same level as that in the 
village. In the absence of a complete system of leveling it is diffi- 
cult to determine, with precision, this question of the uniform level 
of the water under the whole village. But the levels, kindly taken 
for us by Mr. Bobert M. Lyon, the village surveyor, show that there 
is very little difference in the sub-soil water-level, and that this level 
is about that of the water in the river. Mr. Lyon's report is 
appended. 

It also was the common testimony of witnesses that in times of 
flood, when the river rose to an unusual height, the water would ap- 
pear rising through the gravel in the bottoms of the cellars of the 
stores and houses in the town. Some witnesses testify that the 
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water would boil up out of their driven wells and overflow the cel- 
lars. It was clearly shown that these waters did not come from the 
surface, but rose from the gravel in the bottoms of the cellars. 
When the water in the river began to subside, a current would 
sometimes be perceptible in the cellars, the water flowing to the 
south or south-east. An experiment was actually made to test the 
direction of the current by Mr. Buggies, now Superintendent of 
Public Instruction. 

Throughout the main part of the village, water is always found 
when a well is sunk to the proper depth. It is also a matter of 
common observation that no matter how hard it rains the water 
almost immediately disappears from the surface, sinking' through 
the soil. 

From these facts it appears clear that a sheet of water is flowing 
from west to east under the village of Bath through the gravels, * 
and that in times of high water this current may be reversed, and 
the water backed up so as to rise in the cellars of the houses ; and 
that in times of rain the water passes easily from the surface down- 
ward. There is, therefore, free, unhindered circulation of water 
horizontally under the village, and also vertically through the soil, 
the water going down from the surface to the water-level below, or 
that water-level rising until it reaches the cellars. It follows also, 
from the facts concerning the gas company, that the gravel is so 
coarse that even coloring matter may pass through it 1000 feet. The 
soil has, therefore, very little filtering power. It is not possible to 
identify the sources of all the sub-soil water, but, from the testimony 
given regarding the fluctuation of the well of Mr. Lyon and his 
neighbor, as well as from the topographical position of the mill- 
ponds at the west end of the village, it appears highly probable that 
a large part of the water comes through the gravels from the river 
and ponds which, at the upper end of the village, are almost at a 
level with the surface of the ground. The probability is that water 
from these ponds and from the river flows readily through the 
gravels under the town toward the east. In other words, that part 
of the Conhocton river is flowing in its bed and part is flowing in 
the gravels along its north-eastern bank under the town. 

Pollution of water supply, — The sub-soil waters beneath the vil- 
lage are, undoubtedly, greatly polluted, and this pollution is from 
two sources. The first is probably so small a factor that it can hardly 
be said to be harmful. The second is very dangerous. The first 
cause of pollution is 
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The sewage from the Soldiers^ Home, — The Soldiers' Home 
stands a mile above Bath on the opposite side of the Conhoc- 
ton river. It has an ample supply of pure water from the 
springs on the hills. It has also a system of sewerage. The 
greater part of the sewage of 650 people is emptied into the 
river a mile above the village. The premises of the Soldiers' Home 
were carefully examined. There are water-closets in the hospital and 
in the dormitories. Those in the hospital are used during the day 
by about 115 persons; those in the dormitories are kept locked 
during the day and used only at night. Soldiers not in the hospital 
use, during the day, an outside privy that is worked upon the tub 
or pail principle ; that is, the excrement falls into receptacles 
where it is deodorized by the use of ashes and afterward carried off 
to a distance. All the urine, however, passes into the sewers. The 
amount of organic nitrogen passing from the human body in the 
fluid excrement is about nine times that in the solid. As a matter of 
chemical analysis of sewage, it has been found that it made very 
little difference in the composition of the sewage of a large popu- 
lation whether it contained solids or not. The sewage, therefore, 
which passes from the Soldiers' Home into the river, containing, as 
it does, all the excrement of over 100 persons and the fluid excre- 
ment of 650, together with all the slops and waste water, may be 
fairly considered equivalent to the sewage of 600 people. 

An inspection of the mouth of the se^er showed that a large 
amount of solid organic matter of various sorts was passing into 
the stream. The foul bandages from the hospital patients are not 
allowed to go into the sewer, but ai*e thrown into a refuse heap at a 
distance from the building. 

The records of the institution show, that there have been no ty- 
phoid fever and no cases of malarial fever originating there. The 
system of ventilating the wards ac(d dormitories is not satisfactory 
and the rooms are too crowded, but otherwise the institution seemed 
to be in a sanitary condition. 

The water of the Conhocton river is, therefore, being fouled to 
the extent of the admission of the sewage from the Soldiers' Home 
a mile above the village. This water passes down the river and the 
larger part of it goes either over the mill-dam or through the mill- 
race, but some goes into, the ponds and forms a part of the sub-soil 
water of Bath. What proportion of it becomes sub-soil water it is not 
possible to say; but the amount of sewage that can reach the wells 
of Bath from the Soldiers' Home is as nothing compared with the 
quantity which comes from the second source, 
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The village smoage. — The sewage of the village of Bath inclnd- 
ing the excreta from the human body, the waste water and slops, 
the draina^ of maanre piles and all the accumulated filth of a 
population of over 3,000 people, is draining down through the 
porous Boil of the village into the sub-Boil, The excrement and 
waste water is now disposed of in privies and cess-pools, from which 
it immediately drains away into the sub-soil. After rains all the 
surface iilth of the village that is capable of being disGolved passes 
down with the rain water through the gravel till it reaches the water- 
level. The very flat character of the surface of the village insures 
that very httle water shall run off. Much the greater part sinks 
down through the ground to the water-level, carrying with it every 
sort of soluble filth. The more water that is used in cess-pools 
and water-closets the more widespread is the action of the tilth. In 
cases where the leadora from the house roofs have been carried into 
the cess-pools the effect undoubtedly has been to more thoroughly 
dissolve the filth and carry a greater quantity of it into the sub-soil. 
Whatever filth of any kind is dissolved either on the surface of the 
groand or in tho privies or cess-pools in the village of Bath, is 
passed down into the sub-soil water and is drnnk by the people in 
a moro or less diluted form. The case of the gas-works shows 
clearly that the soil has practically no filtering power. Where color- 
ing matter passes dissolved filth will pass. Wherever water will 
flow filth will go with it. There is really no separation between the 
cess-pools and the wells of Bath from which tho people are drinking. 

Even were the gravel very much finer than it really is there 
would be no safety in using this water. The experiments of Prof, 
Raphael Piimpelly, made for the National Board of Health, showed 
conclusively, that bacterial infection would pass through a hundred 
feet of sand so readily that, hesaya, " sand interposes absolutely no 
barrier between wells and the bacterial infection from cess-pools, 
cemeteries, etc., lying even at great distances in the lower wet 
stratum of sand." 

In the ease of Bath, however, the free passage of polluted wi 
through the soil is clearly shown by the action, of the gas-worl 
and it is not necessary to appeal to the many laboratory experiment? 
by which it has been shown that gravel and sand have no power to 
filter out the bacterial infection from polluted water. There can 
bo no reasonable doubt, that all of the sub-soil water underlying the 
village of Bath is polluted, and that it not only contains ordinary 
filth, but that in this tilth there has been planted the specific poiaon 
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of typhoid or enteric fever; bo that the drinking water of the vil- 
lage doubtless contains, in addition to the usual supply of sewage, 
the specific poison of typhoid fever. 

PMution of soil. — The sub-soil of Bath from its very porous 
character is, as we have shown, polluted by the passing down from 
the surface of all the sewage and filth dissolved by storm water on 
the surface, in addition to which is the specific poison of typhoid 
fever. The effect of this pollution of the soil is to pollute all the 
air that is contained in the interstices of this coarse gravel. A ^oil 
like that which underlies Bath contains air to the amount of thirty 
to fifty per cent of its volume. 

This air is called the ground-air. Whenever houses are heated 
the efiect is to draw the ground-air from the cellars up into the 
dwelling. It comes out into the basement contaminated with what- 
ever bacterial life there may be in the soil, and this passes through 
the houses to be breathed by the people ; or, where there are cis- 
terns in the cellars, the water of the cisterns is liable to be con- 
taminated with the bacterial life in the ground air. 

There can be no doubt that the ground-air under the village of 
Bath is seriously contaminated with general filth and specific en- 
teric poison, and that this is liable to pass into any or every house 
in the village, carrying the seeds of disease with it. The ground 
air is not only drawn into houses by heat, bat with every rise of the 
sub-soil water it is forcibly expelled from the ground into the houses 
and the streets. This air comes loaded with polluted moisture and 
may be either the cause of typhoidal or malarial fevers, or of dys- 
enteries, diarrhoBas and consumption. 

It is by no means difficult to explain the cause of the serious 
disease in the village of Bath ; the only difficulty is to explain why 
all the citizens are not ill ; and this question was constantly asked 
by those who have thus far escaped. It is well known that there is 
in certain systems the power to resist and destroy the germs of 
disease. It is a matter of common observation in every epidemic. 
One of the most remarkable cases is cited by Dr. Carpenter, from 
the records of the British army in India, where nineteen soldiers 
drank from a vessel that had been contaminated by the rice-water 
discharged from cholera patient. Five of the nineteen were within 
thirty-six hours seized with cholera, but the other fourteen were 
unaffected, having the power to resist and destroy the poison. The 
people of Bath are undoubtedly drinking sewage, but a certain num- 
ber have power to resist its effects. This power of resistance varies 
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greatly ; and those who have drunk the polluted waters without harm 
thus far, may, in a moment of weakened vitality, become suddenly 
susceptible lo the poisonous character of the water supply, and the 
foul air from the soil which is, in its nature and effects, like the air 
from a sewer. 

While giving great weight to the polluted character of the water 
supply of Bath as the cause of disease, we cannot fail to recognize 
the very unwholesome condition of the sail itself. The rise and 
faltof the polluted ground-water in such a porous soil makes the 
soil itself a most perfect breeding ground for all zymotic poisons. 
These are carried out of the soil by the currents of air, and being 
taken into the lungs are often as capable of producing disease as 
when taken into the stomach with water. 

Wo are, therefore, of the opinion that both the typhoid and mala- 
rial fever of Bath are due to the condition of the gravel soil which 
underlies the village, and to the polluted water contained in the 
gravel ; that this water and soil have become a breeding place of 
disease, and that the typhoidal poison and malarious miasms are 
carried into the stomach and lungs of the people of Bath by the 
drinking water, and by the air which is constantly rising from the 
soil through the houses. On account of the pollution of the air all 
the cistern water is liable to be affected ; for it is well known that 
cistern water exposed to an atmosphere containing zymotic poisons 
readily becomes contaminated by absorption. Not only is this the 
case, but much of the impurity of the atmosphere about the town 
and all of the foul matter in the dust which has settled upon the 
roofs of the houses is carried into the cisterns in time of rain-fall. 
The cisterns are liable, therefore, to be polluted both by absorption 
and from the dust and impurities of the air that are dissolved by 
the rains. Much of this matter being in solution cannot be re- 
moved by the process of filtering. The cisterns themselves may 
thus become the breeding places of low dangerous organisms. 

In view of these facts the committee are of the opinion that the 
unheal thfulness of the village of Bath is not only unlikely to per- 
manently decrease, but, while the prevalence of disease may fluctuate, 
the town will probably become more and more unhealthful. 

Means should, therefore, be at once taken to provide an eflScient 
remedy ; but in the mean time many deaths may occur before the 
permanent remedy can be applied. In view of the imminent dan- 
ger to the life and health of the citizens of Bath, the State Board 
of Health makes the following 
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Kboomhendations. 

For temporary rdief. — That the people drink only boiled water. 
The boiling of water destroys in a great majority of cases the poi- 
sonous organic life which it may contain. The chairman of this 
committee has himseK seen twenty people poisoned in one day by 
drinking water from a polluted well, who afterward drank this 
water with impunity when it was boiled and SBrated. It is, therefore, 
advised that the people should use only boiled water which has been 
aerated either by passing it through a filter of alternate layers of 
gravel and charcoal or by the addition of quantities of ice. The 
boiling of water drives out the air which it contains, and the drink- 
ing of water which is thus deprived of its air is supposed to create 
disturbance of the digestive organs. Water in passing through a 
filter of sufficient length regains its natural amount of air. It may 
regain its air when sufficient ice is put in. It is, however, important 
that this ice should have been taken from a pure source, for it is 
now well known that ice cut from polluted waters may carry the 
germs of disease and cause serious epidemics. 

This drinking of water which has been previously boiled and 
crated 18, however, a mere partial and temporary relief. The vil- 
lage is underlaid with one great drain, and the air is rising in and 
around every dwelling. The board, therefore, advises that there is 
but one permanent and thorough remedy for the unwholesome con- 
dition of the village of Bath. 

Permanent remedy,^ — The excellent sanitary condition of the 
Soldiers' Home, where they have a pure water supply and thorough 
drainage, is sufficient evidence that there is nothing in the locality 
of Bath necessarily unheal thful. In the judgment of the board it 
requires only an ample supply of pure water and a thorough system 
of sewerage and sub-soil drainage to make Bath one of the health- 
iest villages in the State. We, therefore, urgently advise that no 
time be lost in executing these important improvements. 

To introduce water without a system of sewerage and drainage 
would, in our judgment, be a great mistake. The people would in 
this case use a largely increased amount of water, all of which would 
be converted into sewage, and would be thrown into the soil so that 
still further pollution would take place, and the sub-soil of the vil- 
lage would become one great cess-pool, the surface of which would 
rise and fall with the seasons, coming, sometimes, up to the very 
floors of the cellars. The air of the dwellings would be probably 
more poisoned than it is now, and it is uncertain whether there would 
be any large relief from disease. 
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If, however, water is iatrodoced and sewera are built to carry tm 
polluted water and agricultural drain tiloa are laid in the trenches of 
the sewera, the efEect will be to give wholesome drinking water, to 
parify the soil, and keep down the 8ub-Boil water. The storm-water 
falling on the surface of the village will pass through the gravel 
and out of the gub-soil drain, thus cleansing and purifying the 
ground beneath the village. This free current of pure rain water 
passing through the soil and out of the sub-soil drains would 
probably soon cleanse the gravel of the filth that is now accumulated, 
and render the ground beneath the village wholesome. Such 
action would be greatly facilitated by the opening, cleaning and 
careful refilling of all the vaults and cese-pools in the town. 

Mr. Gardiner examined into the available sources of water supply, 
near the village, and also the general level of the town witli regard 
to the construction of sowers. 

TTfflter »ufrpli/. — There are two available sources of water supply 
for Bath, without cooeidering the nse of the river water. One is a 
lake called Lake Salnbria, abuut a mile east of the center of the 
village. Its surface lies, probably, at a lower level than the villi 
The lake has no apparent inlet or outlet. It is about a third 
mile in diameter and quite deep. 

The general character of this water is different from that 
tained in the gravels reached bythe wells in the village and suburl 
It possibly comes from some deeper and purer source. 

It would require a detailed and careful examination of the lake 
and surrounding country to determine the source of this water. 
There are two objections to its use as a water supply to the village 
of Bath. One is the fact that it lies at a lower level than the vil- 
lage and would require to be raised by pumping. 

The other and more important objection is the fact that on the weet 
side of the lake ia a gravel terrace about forty feet above it, and this 
plateau extends to the village of Bath which really rises onto the 
western end of the plateau. A number of houses have already been 
built between the village and the lake. Growth in this direction 
has been retarded by the fact that it was difficult to obtain water on 
thia gravel terrace, the wells here being some forty to sixty feet 
deep, showing probably that they go down to the same water stra- 
tum which is reached in the village. It eeeme, therefore, highly 
probable that the water stratum which underlies the village estei 
under this plateau and reaches Lake Salubria. 

However this may be it is <iaite certain from the nature of 
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soil that Lake Salabria is liable to be polluted by the washing 
through the coarse gravel of whatever filth comes from the dwell- 
ings on the plateau above it ; and with the introduction of water it 
is not improbable that there will be a steady increase in the number 
of houses on the terrace above the lake. At the same time it is quite 
possible that the foul waters which pass under Bath reach the lake. 
They are flowing in this direction and the distance from the east 
end of the village to the lake is not over half a mile. 

There is, therefore, danger of the pollution of Lake Salubria both 
from the village and from the houses on the terrace above it ; and 

this danger would be increased by pumping from the lake and lower- 
ing its surface. It would create as it were a suction through the 
gravels in the direction of the lake. The second source of sapply 
Mr. Gardiner did not have time to visit ; but the testimony of a 
number of persons was taken respecting it. This is Spalding's creek 
which comes in to the Conhocton river on its north-eastern side, 
the same side on which stands the village of Bath. The creek enters 
the river about a mile and a half above the west end of the village. 
It does not rise upon the mountain plateaus, but has its source in large 
springs which burst oat at the foot of the mountain. These springs 
are perennial and suffer little diminution in flow in the summer. 

Looking across from the Soldiers' Home at the position of these 
springs Mr. Gardiner considers it probable that they have their source 
in waters which fall upon the surface of the high hilly plateaus and 
are stored up in the shales of the mountain, through which they 
slowly percolate downward to the level of the valley. 

It is not known exactly how high these springs are above the vil- 
lage of Bath. They are probably not high enough to give sufficient 
head of water for the village without a storage reservoir, but with- 
out question the water comes from a source not likely to be con- 
taminated. The highlands above on which the rains fall are 
sparsely inhabited, and the water before reaching the springs at the 
foot of the mountain finds its way through hundreds of feet of shales 
and sandstone. The amount of water given out by these springs was 
not measured ; but Mr. Robert M. Lyon, the engineer of the vil- 
lage, states that they give ample water for the supply of any popu- 
lation that the village of Bath is likely to have for many years. If 
there is sufficient water from the springs of Spalding creek, it is in 
the judgment of the committee, a better source of supply for the 
village of Bath than Lake Salubria, because of the undoubted purity 
of the water and its security from pollution. 
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Sewerage.^ The village of Bath cannot be made healthf al without 
a system of sewerage and drainage. The sewers should carry noth- 
ing but the sewage proper, including excrements, fluid and solid, 
waste water soiled by washing, cooking or any other means, and 
such fluid waste from manufacturing as may safely be allowed to 
enter the pipes. The amount of sewage which the pipes will be 
required to carry is directly measured by the amount of water sup- 
plied to the village. All the water used in the village will be con- 
verted into sewage. When the sewers are built no privies or cess- 
pools of any description should be allowed. All filth of the village 
should be removed by water carriage through the sewers. 

This is far the cheapest and most effective method of removing 
all harmful sewage matter from a town. In a few isolated cases the 
plan of having boxes in the privies* and removing the solid excre- 
ment was observed to be in use in Bath. Even if all the solid 
excrement of the town were removed instead of passing into the 
ground, it would make very little difference in the amount of filth 
entering the soil. The total quantity of putrescible matter in the 
urine alone is nine times that in solid excrement of human beings. 
As a matter of fact the sewage matter of 3,000 people would differ 
but little in quantity, whether the solid excrement does or does not 
enter the sewers. There is practically no way of removing effect- 
ually all the sewage matter of Bath except by means of sewers. 
No storm-water should be admitted to the sewers. 

With a porous subsoil and such an elevation above the river as 
there is at Bath all the storm-water readily passes off through the 
soil. If sewers were built to carry storm water they must be very 
much larger and necessarily far more expensive than when made to 
carry sewage alone ; for the amount of rain-water falling upon a 
given area in a town may at times be twenty times as great as the 
amount of sewage proper to be discharged from that area. 

Whenever roof-water from houses is admitted to the sewers to 
flush them two difficulties occur. In the first place in the season 
when it is most needed, flushing by rains is at very long and irregu- 
lar intervals ; and then rain-falls may often come in such quanti- 
ties as to choke the sewers and set back the sewage into the cellars. 

The small sewers require daily flushing to keep them in sanitary 
condition ; and this is best accomplished by automatic-flushing tanks 
containing about 140 gallons, which are regulated to discharge once . 
in every twenty-four hours, and are so placed as to flush all of the 
branch sewers thoroughly. These flush-tanks are fed from the 
water supply and, when full, discharge themselves automatically. 
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They fill the sewers with a solid piston of water, which passes 
through the pipes, carrying every thing before it. 

In Davis avenue, New Brighton, which has the system of separate 
sewers, the discbarge of the flush-tank makes a solid piston of water, 
which fills the pipes full at a distance of 600 ,feet from the tank. 
The collecting sewers, in the separate system, need not be over six 
inches in diameter. The theoretical objection urged against such 
sewers was that they would become clogged ; but experience, for u 
number of years, in Memphis, Tenn., Norfolk, Va., Kalamazoo, 
Mich., and Keene, N. H., and other places, has shown that a very 
small number of stoppages occur, and that these are easily remedied. 

In fact, no practical mechanical objection has been developed by 
the use of these sewers; while, on the other hand, they have 
proved to be far more wholesome than the large sewers. Where the 
separate system of small sewers has been used there are no com- 
plaints of disease from sewer air, which is so common a diflSculty 
with the large combined sewers. The reason for the healthf ulness ot 
these sewers are two-fold. They are so small that there is no large 
accumulation of foul air in them to rise into the dwellings, and, 
owing to the small diameter and hard glazed sides of the pipes, they 
are easily kept clean by flushing. As regards expense, their cost is 
from one-half to one-quarter that of the combined sewers. 

It is essential to the success of the ^^ separate " system of sewer- 
age, that care and skill be exercised in all the details of its construc- 
tion; and experience is constantly developing improvements in the 
minutiae of such construction; the sewers of Keene, N. H., which 
were laid about a year ago, having points ot advantage over the 
work in Memphis, which was the first important trial of the system 
in this country. 

In the city of Keene, N. H., 61,200 feet of sewer, together with 
a complete system of sub-soil drains, was laid at a cost of $74,000. 
There were several costly obstacles in the construction of sewers in 
Keene which would not be encountered in the case of Bath. 

It is perhaps safe to estimate, roughly, that a system of sewers and 
sub-soil drains could be laid in Bath at an average cost of $1.10 per 
foot, although it might reach $1.20. Boughly speaking, there would 
be 30,000 feet of sewer required to provide for the whole village of 
Bath, and the cost of sewerage and drainage would be from $33,000 
to $36,000. Mr. Gardiner's observations showed that there is ample 
fall for the sewers. Outfall for the system may be found into the 
Conhocton river, below the eastern end of the town. The sewage 
should not be discharged into the river opposite the village. 



The river is a rapid, rippling stream below this point, and the 
water is not iiaed for many miles below. Apparently no nuiaanee 
would be caueerl, at present, by such use of the river. 

Should it ever beeome necessary to prevent pollution of the 
stream the sewage could be easily disposed of on a sewage farm at 
the south-cast corner of the village. It is not necessary to discues 
at present this method of disposal. At least for the time being the 
sewage may doubtless without harm be thrown into the Conhoc- 
ton river below the village. Until a system of levels are taken 
through the village it is impossible to plan the details of the system 
of sewerage. The problem is a very simple one when such leveU 
liave been taken. 

"We have spoken constantly of sewerage and drainage because we 
deem it of great importance that drain tile for sub-soil drainage 
should be laid in the trenches with the sewers. The street sewers 
should have snch a line of drain tile on -each aide of tlieni so that 
branch lines of tile drain may be carried np to the houses on both 
sides of the street when the brancli sewers are laid to the dwellings. 
This system of sub-soil drains is of the greatest importance in dry- 
ing tho soil and keeping enb-soil water down. The drains should 
not have an outlet into the sewers, bnt be given a separate outfall 
into tho river. 

Ventilation of sewers and house-drains. — The free admission of 
air at all points ie absolutely necessary to the proper working of 
small sewers. When the flushing-tanks discharge and the wat«r 
from them goes down the sewer in a solid piston, the air must read- 
ily escape in front of, and be as readily admitted behind, this body 
of water. It has also been found that nothing so promotes tli8 
wholsomeness of sewers and drains as a free and constant current of 
air. For these reasons, in the constniction of the separate system, 
in Memphis, Col. Waring carried the branch sewers up to the 
houses without any trap, and there made connection with the soil- 
pipe, wliich was carried tlirough to the i-oof full size and opened 
into the air. 

The sewers thus ventilated either throw out their air or draw it in 
through the soil-pipes of the buildings of the city. This arrange- 
ment is not considered advisable by this board. In making tbeir 
report to the board of health of the village of Peekskill this board 
reconimendod that traps bo placed in the house sewers just outside 
the dwellings, and that pipes rise from both sides of this trap to and 
above the roof. The soil-pipe of the house sliould fJao be carried 
above the roof. The pipe outside of the trap opening into tha 



^ 



No. 47.] 303 

branch sewer allows the street sewer either to draw in the air or to 
throw it out as the case may be ; while the pipe rising from the 
honse side of the trap forms a foot-vent for the soil-pipe of the 
honse, so that there is throagh the soil-pipe a complete circuit of air. 
If the soil-pipe is simply carried above to roof and no air admitted 
at the foot of the pipe there can be no current through a house-drain. 

In order to secure a circuit through all house-drains it is necessary 
that air should be admitted to the drain at the point where it leaves 
the honse. If this foot- vent, as it is called, only rises to the surface 
of the ground, any downward current through the house-drains 
throws out the foul air of the drains under the windows of the 
house. Down drafts do occur, and in summer they are sometimes 
continuous, the air entering the soil-pipe at the roof and passing 
down through the house-drain and out at the foot-vent ; for this 
reason it is important that the foot- vent should be made so as either 
to draw in or throw out air without detriment to health. 

Any attempt to ventilate sewers or drains by openings at the 
level of the street or in yards about the houses clearly imperi]s the 
health of the people. All ventilators either for bouse drains or for 
' sewers should be carried above the roofs of the houses. 

A diagram of the system of ventilation which this Board approves 
is appended to this report. It does not seem necessary to go into 
further detail concerning the plan for the sewerage of the village 
until it is decided that a sewer system shall be built. 

If the village determine to proceed with this work, this Board 
will be glad to extend any assistance in its power in the way of ex- 
amining and approving of the plans and supervising the methods 
and execution of the work. 

Oeneral considerations, — In determining whether the improve- 
ments here recommended should be carried out, the citizens of Bath 
should remember that a pure water supply and a thorough system 
of sewerage and drainage in' restoring the healthfnlness of their vil- 
lage will greatly enhance the value of property. Under its present 
condition, Bath must be considered a dangerous place of residence. 

Such a state of things must depress the value of property. 

Neither life or health are any longer secure within your bound- 
aries, and we earnestly recommend that immediate measures be 
taken for carrying out the necessary sanitary reforms. 

( JAMES T. GAEDINER, Chairman, 
Committee \ EDWARD M. MOORE, President. 

ERASTUS BROOKS. 



Kepobt of Db. Alfbed L. Cabboll. 

To the State Boa/rd of Health : 

The village of Bath, Steuben county, containing a population of 
about 3,200, is situated upon the northern bank of the Conhocton 
river, its thickly inhabited portion being on a flat plain, ranging 
from twelve to thirty feet above the adjoining stream. The soil 
is nearly everywhere a coarse gravel, permitting free movement of 
ground atmosphere and water. The water supply is from surface 
wells, either dug or *' driven," water being reached at a depth of 
from ten to sixteen feet in the lower part of the village ; and the 
water level in these wells is observed to fluctuate in correspondence 
with that of the river and ponds in the vicinity. The disposal of 
excrement and house-wastes is by means of leaching privy-pits and 
cess-pools, which, in the majority of instances, are in perilous prox- 
imity to wells, and which, under any circumstances, in a soil where 
even liquids thrown upon the surface speedily sink from sight, 
would be almost sure to contaminate the common source of drink- 
ing supply. Into the river, about a mile and a-half above the vil- 
lage, is discharged a considerable amount of sewage from the Sol- 
diers' Home, an institution with about six hundred inmates. On 
the south-eastern border, along the margin of the stream, lie many 
acres of marsh. On the western side are several ponds, the level of 
which has been subject to great variations at difiecent seasons. 
There are, therefore, two sets of conditions which might possibly 
give rise respectively to malarial emanations or Blth-poisoning. 

As regards the nature of the present illness prevailing in the vil- 
lage, 1 find, after consultation with nearly all the local physicians, 
that there exists much diversity of opinion. All agree that endemic 
fevers have been increasingly rife, especially within the past year; 
but whilst some are inclined to diss most of their cases as " bil- 
ious," "gastric," or " typho-malarial " fevers, with only occasional 
examples of marked typhoid, others report a great preponderance. 
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or even exclusive ocenrrence, of enteric fever. From carefal in- 
quiry and aualjflisof Bymptoms, I satisfied myself that, at the small- 
est computation, fifty-two cases of genuine enteric fever have arisen 
since May of last year, and I think that this estimate might prob- 
ably be largely increased. According to the statements of several 
physicians, "fevers" of one kind or another have afiected about 
ten per centum of the population, with a decided proclivity for 
young adults. I learn also that diarrhceal ailments of minor grade 
have for a long time been of frequent occurrence. On the other 
hand, I am informed that in the vicinity of ponds with much fiuc- 
tuations of level, and particularly in the neighborhood of a railway 
construction through the marsh above mentioned, fevers of a notice- 
ably paroxysmal type and dysentery have been observed. It seems 
probable, therefore, that, as in many similarly situated places, the 
cases of "fever" comprise some adynamic remittents of malarial 
origin, many instances of true typhoid, and an indeterminate inter- 
mediate range of malaria plus filth-poisoning vaguely classed as 
* ' typho-malarial." 

As far as I can learn, isolated sporadic cases of enteric fever have 
been observed at intervals for a number of years past ; but it was 
not until last May that the disease showed a marked tendency to 
spread. Even then its extension did not seem to proceed from any 
determinable foci, but cases arose almost simultaneously at di£Eer- 
ent points. The practice of one physician appeared to point to a 
progression along a contain street in the direction of the usual flow 
of the ground-water ; but from others I learned of preceding cases 
at the opposite end of the village. A number of instances hap- 
pened in and about the principal hotel, but the domiciliary condi- 
tions of this establishment wei'e better than ordinary, save as re- 
gards its situation in a closely-built neighborhood with a multiplic- 
ity of surrounding privies. No distinct history of importation of 
infection could be obtained ; the milk supply was free from suspi- 
cion ; and at the Soldiers' Home I was assured that no typhoid fever 
had existed since its foundation. A cottage about a quarter of a 
mile above the built-up part of the village, and having a privy close 
to the river bank, was occupied temporarily about eighteen months 
ago by a party of Italian railway laborers; but although there were 
among these some cases of diarrhoeal disorder, the physician who at- 
tended them informed me that none were regarded by him as of 
specific character. 

The distribution of the outbreak of fever indicates some widely 
[Sen. Doc. No. 47-1 39 
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operative cause, and this, in my opinion, is to be fonnd in a general 
pollution of the water supply. The coarseness of the gravel deprives 
it of any filtering power, and with the rise and fall of the river, 
there must be a lateral as well as an eastward movement of the 
ground-water. With the level of the latter so near the surface, it is 
evident that the contents of multitudes of privy-pits must sooner or 
later contaminate almost the entire basin ; and howsoever the 
origination of enteric fever be explained, the discharges from each 
new case may add their specific infection to the common fund. As 
a possible adjuvant factor, it may be mentioned that most of the 
cellars are uncemented, the loose soil permitting the ground atmo8> 
phere to be indrawn to the warmer interiors of the houses. 

Microscopic examinations of the deposit from an ounce of well- 
WHter showed minute masses of amorphous matter, probably foecal, 
two small particles of indigo ; several vegetable fibres ; micrococci 
and a few short bacilli. 

On adding to this water a few drops of a sterilized fish-gelatin 
solution, these bacilli developed into longer rods, but their further 
evolution was obscured by the rapid invasion of bacterium termo. 

A specimen of the well-water was forwarded for analysis to Prof. 
G, C. Caldwell, who was placed under the disadvantage — ap- 
preciable by all chemists — of not being informed of the local con- 
ditions. His report thereon shows : 

Chlorine in chlorides 3 parts in 100,000 

Nitrogen in nitrates and nitrites 0.99 parts in 100,000 

Free ammonia 0.0005 parts in 100,000 

Albuminoid 0.0015 parts in 100,000 

Total oxygon absorbed (by Wauklyn's 

moist combustion process 0.22 parts in 100,000 

Hardness, equivalent to carbonate of lime 

before boiling 24 parts in 100,000 

Hardness, equivalent to carbonate of lime 

after boiling 10.64 parts in 100,000 

Total solids, dried at 220° F 37. 6 parts in 100,000 

In the light of the local investigation, it may be pertinent to 
remark that the gucUity rather than the quantity of pollution of 
drinking water is of chief sanitary importance. The presence of 
chlorides near the coast of salt water, or where saline deposits exist, 
18 in itself of little significance ; but where, as in the present in* 
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Btance, its origin seems to be traceable to sewage contamination, 
even a minute quantity is of grave portent, especially where the 
excreta of specific enteric fever are known to have been discharged 
into leaching privy pits close to water supplies. The same reasoning 
applies to the estimates of nitrates and of total solids. 

Bespectfully submitted, 

ALFRED L. CARROLL, M. D. 
Albany, April 7, 1884. 



Report of Robbbt M. Lyon on Levels of Subfaob and Sub-Soil 

Wateb in Bath. 
To James T. Gardiner, Esq.: 

Dear Sir — Your letter was received by me last evening. This 
morning I took levels from the surface of the water in the river, 
south of Lackawanna street, to several public wells in different parts 
of the village. I am confident that one foot less in height in the 
river would be Dronounced low water. 

Respectfully, 
(Signed) ROBERT M. LYON 

Datum Une. The surface of water in Conhocton river. 

Elevation of Lackawanna rail 12.6 

Elevation of Erie rail 8.0 

Elevation of intersection of Lackawanna and Morris streets, 14.5 

Elevation of ground surface at well near Ash street (Lane). . 13.7 

Depth of surface of water in well near Ash street (Lane) . . 13 . 
Elevation of ground surface of water in well north of Pulte- 

ney square 13 . 1 

Depth to surface of water in well north of Pulteney square, 13 . 

Elevation at intersection of Liberty and William streets 14.0 

Elevation at well near Edwards'' lot (near gas-house) 12.2 

Water in well near Edwards' lot 10 . 5 

Elevation at intersection of Washington and Howell streets, 15.9 

Elevation at well near south-east corner of Robie. lot 14. 8 

Water in well near corner of Robie lot 13 . 7 

Elevation of sidewalk near north-east comer of Methodist 

Church 15.0 

Elevation at well near McOall's lot 15 . 1 

Water in well 15.0 



REPORT ON PLAN OF SEWERAGE FOR THE VILLAGE 

OF MALONE. 



To the Boa/rd of Trustees of the ViUage of Maloiie : 

The State Board of Health od the 9th day of April received from 
your honorable body a request, that it should make an examination 
of the sanitary condition of your village with reference to its 
sewerage. 

At the meeting of the State Board of Health, on the 23d day of 
April, this request was laid before the full Board, and was referred 
to the committee on drainage, sewerage and topography, with 
directions to make such investigation and report as should appear 
necessary. 

Accordingly the chairman of this committee. Director James T. 
Gardiner, visited Malone on the 25th and 26th instants, and, under 
the guidance of Mr. N. H. Shields, the president of your village 
board, and other citizens, made an examination of the village with 
refei^ence to its present sanitary condition, and to such measures as 
will be needed to insure the future healthfulness of the place. The 
facts ascertained by Mr. Gardiner and the conclusions of the Board 
thereon are herewith submitted in the following 

REPORT. 

Topography, — The village of Malone is approximately a mile 
long, from east to west, and some three-fourths of a mile broad, from 
north to south, and contains about five thousand inhabitants. The 
Salmon river, entering the village at the south-east comer, runs nearly 
westward, and then, bending abruptly toward the north, cuts the 
village into two parts near its center. The ground rises steeply from 
the stream in both directions. The river itself has a rapid fall, the 
power of which is utilized by several dams in the southern half of 
the village. The south-«asteni corner of the village between Main 
street and Parraelee's mills is comparatively flat and only a few feet 
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above the river ; but from this point the river cuts deeper and deeper, 
while the suiTonnding ground rises until in the center of the village 
the stream is abeady from forty to sixty feet below the principal 
streets. i 

From Main street northward the river valley becomes deeper still, 
and has on the eastern side an abrupt bank probably sixty feet high. 
Above this bank lies Park and Elm streets on a sloping plateau which 
forms one of the most beautiful parts of the village. To the west 
of the Salmon river the village lies on high ground which slopes 
toward the east and north-east. With the exception of the low and 
flat region at the eastern end of Main street, and between that and 
Parmelee's mills, the eastern half of the village may be said to lie 
upon a high sloping plateau, the soil of which consists in greater 
part of sand and gravel, with an occasional small body of clay. The 
hills on which lies the* western half of the village have more clay 
mixed with the sands and gravel ; but in general tlie whole soil of 
the village is quite porous. 

The character of the slopes, the porosity of the soil, and the depth 
of the river valley running through the center of the village, secure 
unusual drainage, so that storm-water falling upon the surface of the 
village either runs quickly off or sinks into the deep drift material 
and drains away into the river. 

Originally the surface of Malone was drained by a number of 
different lateral water-courses into the Salmon river. In grading the 
streets some of these have been internipted so that in a few places 
there is diflSculty in disposing of the storm-water, or the water from 
melting snow, when the ground is frozen. 

Water siipply. — For a number of yeare the village lias had a 
suflicient supply of water brought from distant souixjos and supposed 
to be pure. There are some twelve miles. of water-pipe now laid in 
the streets. Time did not allow an inspection of the sources of the 
water supply. But no doubts havo been expressed as to its condition 
since 1872, when an epidemic of typhoid fever occurred. It was 
ascribed by some of the physicians to the water from a pond which 
had just been taken into the system of supply. So far as could be 
learned the village wells used are few. 

Diajyosal of fiUh. — The filth of the village, including animal 
excreta, waste- water and all organic matter liable to decomposition, is 
now either thrown into cess-pools, or in many cases privies are used 
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and waste-water and refuse are thrown ont upon the gronnd. On 
Main street, however, three short sewers have been built, one from 
the Ferguson House and the ad joining block, another from the block 
on the south side of Main street and east of the river, and the third 
on the west side of the river and the south side of Main street 
There arc also three large roughly-built storm-water drains, one run- 
ning from near the corner of Fort Covington and Main street down 
toward the freight depot; the second running from Park street 
through Mr. Webster's grounds and emptying onto the hillside by 
the river; the third running down Willow street toward the river. 
Into two of these storm-water drains, filth is being thrown to the 
jeopardy of the public health. The sewer under the block on the 
south side of Main street and east of the river is objectionable, on 
the ground that it ninsi under the cellars of the stores. 

This method of building sewers has been thoroughly tried both in 
New York and other places, and it has invariably led to diflBculty in 
the end. These sewers cannot be kept properly flushed and cleaned, 
nor are they easily accessible for repairs. Eventually they become 
foul, or stoppages occur, and then the sewer air or sewage leaks 
into the cellars, often causing disease on the part of the occupants 
of the premises before the evil is discovered. It has also been found 
in New York, that when zymotic diseased occur in one of the build- 
ings connecting with sewers of this description, the infection is lia- 
ble to pass through the sewer into all the houses on the block. If 
stoppage or partial stoppage occurs in a sewer that runs under a 
number of houses, the occupants higher up the block are affected in 
health before they know of the existence of the diflSculty which they 
are without any means of remedying, since it is on the premises of 
other parties. Such sewers are liable to become broken and deranged 
by excavations in cellare, by settlement of walls, and by various 
other causes which in practice have proved so serious, that they are 
now entirely abandoned in places where sanitary care is exercised. 
Only strcet scwei*s should by allowed. 

Sewei*s running under blocks of buildings are generally too large 
to be thoroughly flushed. If made small they are soon stopped up 
by the misuse of some of the occupants of the block who carelessly 
tlirow large articles into them. No proper supervision can be exercised 
over sewers constructed in this way. If the sewer is laid in the 
street, and only four-inch pipes are allowed to pass from the house 
to the street sewer, then carelessness on the part of the occupants of 
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the premises simply results in blocking their own house-connection, 
and not in blocking the whole sewer. 

The sewer under the Main street block is, wo believe, a ten-inch 
pipe. The water going into it is entirely insufficient to insure its 
thorough daily flushing. The short sewer under the block on the 
west side of the river is open to the same objection. 

The porous character of the soil of Malone, the depth of the sand 
and gravel, and the complete under drainage into the deep valley of 
the river, have as yet prevented any serious effects being felt from 
the use of cess-pools and privies, serious in the sense that the effects 
have not been so marked as to attract general attention, and cause 
widespread alarm ; but the soil about the dwellings is becoming 
more and moi*e polluted, so that the danger from filth-poisoning is 
steadily increasing. The filth from privies and cess-pools is now con- 
taminating the ground-air about the dwellings. 

The soil of Malone contains air to the amount of from thirty to 
forty per cent of its own volume. This air circulates freely thi*ough 
the particles of sand and gravel, passes into the cellars and rises 
tlirough the dwellings, especially when the surface of the ground is 
frozen and the dwellings are heated. The warm ascending currents 
then make the houses so many chimneys sucking out the ground-air. 
This air is contaminated with all the decaying organic matter which 
is in the soil, and it may also become a carrier of the poison of specific 
disease. Should an epidemic break out in Malone the danger from 
the contamination of the soil would be greatly increased. Besides 
the danger from the contamination of the gi*ound-air, it is not un- 
usual in the wet season, when the ground is full of water, for the dis- 
solved filth to percolate into the cellars. Many householders whose 
premises are on slopes are endangered by the cess pools of their 
neighbors on the higher ground, from the percolation of the dis- 
solved filth through the soil. 

In a soil as loose as that of Malone, currents of foul water may nin 
for quite a long distance with comparatively little filtering action 
taking place. Experiments of the National Board of Health under 
Professor Pumpelly show, that coarse sand and gravel has very little 
power to filter out any bacterial infections. Experiments were 
made by Professor Pumpelly on the filtering power of different 
soils. He says : " We find in the sand an absolute absence of filtering 
power as regards germs in water, which would probably be as cvi 
dent in columns of ten thousand feet as one hundred feet. In the 
loess, and in the much more frequent compact kaolin on the other 
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hand, tliere ia evideiico of a groftter filtering power ; " and in Biun- 
ming up the results of his experiments on tlie filtering power of 
soils lie says: "From tliese results it appears very clearly that sand 
interposes absolutely no barrier between wells and the bacterial in- 
fection of cess-pools, cemeteries, etc., iying even at great distances 
in tlie lower wet stratum of sand. And it appears probable that a 
dry gravel or possibly a dry very coarse sand interposes no barrier 
to the free entrance into houses built upon them, of these ot^nisms 
which Bwarm in the ground-air around leeching cess-pools, leaky 
drains, etc., in the filthy made-groimd of cities." Experience in 
many places has confirmed the truth of the conclusions reached by 
Professor Pumpelly in these experiment*. We can, therefore, confi- 
dently report, that the use of cess-pools in the village of Malone is 
probably more or less affecting the health of the people ; that the 
danger is an accumulating and increasing one ; and that, in case of 
the breaking out of an epidemic, this contamination of the soil about 
the dwellings may become a potent factor in the spread of disease. 

Reference has already been made to two cases in wliich drains 
bnilt originally for carrying off storm water from the surface are 
now nsed for depositing tiltli. We say depositing, because the filtli 
is not carried away by theso di-ains owing to their construction. 
These storm-water drains are generally at least two feet wide, are 
roughly jmved on the bottom with cobble stones, have rough dry 
walls at tlie sides, and are covered with fiat slabs of stone. Small 
quantities of water passing in from lioiiao drains do not fiow down 
these storm-water diitins, but simply sink into the sand between the 
cobble atones, leaving a deposit of filth on the bottom of the drain. 
When at last a storm comes this accumulated filth is washed down 
and thixjwa out at the mouth of the storm-water drains. A village 
Ol'dinauce should bo Immediately passed forbidding the use of storm- 
water drains for the dis|T03aI of sewage. 

In the case of the drain leading from the corner of Main and 
Fort Covington street, down toward the freight depot, any filth depos- 
ited in this drain will remain piled upuntil the coming of a heavy raiu, 
when it will be washed down and deposited in the yards of the 
houses where the mouth of this drain opens. 

In the case of tlie di-ain running from Park street, through Mr. 
Webster's grounds, the conditions are as follows : A rough storm- 
water drain runs close by the side of Mr, Webster's house and very 
near the surface of the ground. There appears to be no current 
through it except in times when large bodies of storm water fall 
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upon the surface. Sevei'al families have small glazed-pipe honse 
drains leading into the large storm-water drain. The house drains 
bring down sewage and throw it into the storm- water drain, close to 
Mr. Webster's honse; there it doubtless remains until the coming of 
a storm. It is well known that there has been constant sickness* in 
Mr. Webster's house. It is not ascribed to the drain ; but if the 
family have thus far escaped the influence of the improper condi- 
tions they are certainly fortunate. The storm-water drain alluded 
to does not discharge into the river but onto a hillside that slopes 
down to the stream. The whole arrangement is unsafe. Unless the 
inhabitants of Park and Elm streets take immediate steps for the 
construction of a regular and proper system of sewere, the pipe 
sewer extending from Dr. Bclden's house down to Mr. Webster's 
should be continued to the river itself and emptied there. But this 
is an expensive an*angement for the people, and not so healthful as 
to connect their houses with a properly flushed street sewer. 

A number of citizens, wo learn, are intending to build their own 
jn-ivatc sewers down from Park street to the river. We earnestly 
advise that this should not be done; but that they should join in 
carrying out a common plan for a sewer along Park street. It will 
cost less, and will be in every way preferable for sanitaiy i^easons. 

To prevent the dangers of iX)llution of the soil now going on in 
Malone, and to obviate the necessity of the costly and defective ex- 
pedient of private sewers and drains, we recommend the adoption of 
a general plan of sewerage for th6 whole village. 

Plan of sewerage, — The village is so situated, and the soil is of 
such a character that no inconvenience is experienced from storm 
water, or from the water of melting snows, excepting during a few 
days in the spring when the ground is frozen. At these times there 
are acjcumulations of water at a few points. They have been, how- 
ever, in large part ali^eady relieved by the building of storm-water 
drains before mentioned. On the flat at the north-east corner of the 
village there is opportunity of still further relief by carrying the 
water from Cemetery hill down William stixjet, and thence south- 
westward into the river below Parmelee's mills. The steep slopes, 
the porosity of the soil, the short distance to the river and its rapid 
fall give such facilities for surface-drainage of storm water that it is 
entirely unnecessary to admit any storm water into the sewers. We 
recommend for Malone what is known as the "separate system ; " 
that is, the sewere should carry sewage only and no storm water 
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from the roofs or the streets. When sewers are bnilt to carry sew, 
age only they can be made much smaller than when rain water is to 
be admitted. The smaller a sewer is the less it costs, and the more 
thorougldy it can bo flushed. The sewage from a given district is 
very small in amount compai-ed with the rain water hkely to fall 
upon it. It is easy to determine approximately the amount of 
sewage which will flow from a given number of dwellings; but 
the amount of storm water is a very uncertain quantity. The flueli- 
ing of the sewers in the " separate system " is best accomplished by 
automatic flush tanks holding about one hundred and forty or oiie 
hundred and fifty gallons, and discharging about once a day. Small 
pipes may be kept thoroughly cleaned by daily flushing with a com- 
paratively small quantity of water. 

The theoretical objection urged against small pipes was the danger 
of stoppage. They have now been in use in this country so many 
yeai's that the knowledge of their working is no longer a matter of 
theory, but of pi-actical experience. If properly built, and regula- 
tions concerning the house connections are properly enforced, the 
small sewers are found to be so seldom obstructed and so easily freed 
from stojipage, that the small size offers no mechanical objection to 
their operation, while from the sanitary side they ai-e found to be a 
very great improvement over the larger sewers. They do not be- 
come foul, they are not store-houses for sewer air, and they have not 
proved themselves to be breeding places of disease, as have the 
larger structures. They can be thoroughly ventilated and constantly 
flushed. 

In Memphis where they were first tried more difficulties have been 
encountered from stoppage than in Keene, New Hampshire, where 
many improvements have been introduced in the construction of 
the separate system. Because of the very moderate cost, and because 
of the sanitary advantages of the separate system of small sewers 
with automatic fiush tanks, we advise their use in the village of 
Malone. 

The chairman of the committee examined the ground, and has 
made a detailed plan for the sewerage of the village, which has the 
advantage that it can be carried out piece by piece as the different 
sections of the village may desire its execution, and are able to pay 
for it. 

Detailed plan. — There being no map showing the elevations 
along the streets of the village, Mr. Gardiner made a reconnaissance 
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with a small level. Along most of the streets the grades are so steep 
that no leveling was necessary to show that there is ample fall for 
sewers. In a few cases, however, leveling was required to determine 
the practicability and direction of slope for sewers. The proposed 
plan of the sewers is shown on the accompanying map. The grades 
are not given ; but in every doubtful case they were determined to 
be practicable and to give ample fall to the pipes. 

The topography of the village divides it into seven natural drainage 
districts, each of which requires a separate outfall into the river. 
The seven districts are therefore independent one of another, and the 
sewerage of any one of them may be carried out without reference to 
the others, and in most of the districts a part of the plan can be 
executed without completing the whole. 

There are many streets where it is doubtful whether the inhabit- 
ants are yet ready to construct sewers, while in other regions the 
great majority of the people demand this sanitary improvement. In 
making the plan these facts were considered, and it is believed that 
such portion of the population as are now prepared to caiTy out 
sewerage can do so under tliis plan without hindrance from those 
who have different views. 

For instance, the great body of the people living on Park and 
Elm streets, and along the central part of Main street seem already 
awake to the necessity of thorough sewerage. In the plan given, 
tlie people on Park street, First street. Second street and Constable 
street can by mutual agreement proceed to construct a system of 
sewers having an outfall into the river on approximately the lino of 
Second street continued. The inhabitants of Elm street, from 
Senator Gilbert's to the Ferguson House, together with those of 
Morton street, can proceed at once to build their sewer, having an 
outfall under the Main street bndge. 

Into this will eventually come the two sewers which should be 
built, one on either side of Main street, from the Congregational 
church to the junction of Elm street. It would be well to have an 
eight-inch sewer from the junction of Main and Elm street to the 
bridge ; but for all the other sewers in the village six-inch pipe will 
be ample, provided they are properly laid and the joints properly 
made. 

As some doubts were expressed by citizens as to the sufficiency or 
six-inch pipe, wo may state that in Memphis one of the lateral 
sewers is over two thousand feet long and carries off the sewage of 
BIX hundred people. 
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At the ends of the lateral sewers thei-e should be automatic flush 
tanks holding from one hundred and forty to one hundred and fifty 
gallons. Water would be supplied to these from the village water- 
works, and they could be arranged to discharge with greater or less 
frequency, depending upon the work to be accomplishefd. 

As a general average, they^should discharge once a day. The 
water from these flush tanks goes in a body down the sewer, making 
a solid piston that fills the pipe and completely scours it. 

As to the grades of these sewers the average grade of the six-inch 
pipes in Memphis is about nine inches to theone'hundred feet ; but 
they work well in Keene, which is a much flatter place, with 
grades as low as three to six inches to the one hundred feet. In 
Keene the sewci's arc laid at least six feet below the surface ; and 
this depth will doubtless be required at Malone to secure them from 
the action of frost, and to give a proper fall to the house drains. 

There should be lamp-holes every three hundred feet along thq 
sewers through which to observe their action, and to facilitate the 
proper cleaning out of any obstruction. The lamp-holes are made 
by bringing a six-inch pipe from the sewer up to within two feet of 
the surface of the ground. A lid fits on the end of the pipe, 
which is then covered with earth. In case it is desired to examine 
the working of the sewer at any point, it is easy to dig down aiid 
uncover these pipes, and by lowering a lamp to observe the working 
of the sewers, or in case of obstruction, the tools for cleaning the 
sewers are sometimes introduced through the lamp-holes. 

Where stoppages occur that cannot be removed in this way, it is 
necessary to dig down to the sewer itself. For the purpose of re- 
moving any obstinate stoppages, joints of pipe, whose tops are open 
and fitted with covers, are laid every one hundred feet along the 
sewer. The use of these joints of pipe, with movable top, prevents 
the necessity for breaking open the sewers. A few man-holes will 
be needed at properly selected points in each sewer district. These 
should be fitted with covers which can be securely locked to prevent 
any thing being thrown into the sewers. The sewers run through 
the bottom of these man-holes with unbroken grade and section so 
as not to interrupt the even fiow of the stream. 

The man-holes are, however, somewhat expensive, and as few as 
j^ossible should be used. The lampholes should be placed at every 
change of direction or grade. 

As regards out-fall, the six-inch pipe must be carried out far 
enough into the stream to insure its mouth being covered with 
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water throughout the season. To accomplish this it will be neces- 
sary to build small masonry piers about the mouth of the sewens, so 
shaped on the up-stream side as to prevent their being carried away 
by the ice. 

The sewer from the Ferguson house, which now opens under the 
bridge, has its mouth high above the stream of the river, and the 
sewage is thrown out upon the rock ledge which fonns .the bank. 
The Main street sewer should be continued down the rocks until its 
mouth is under water. 

In constructing this system of sewers it will be necessary to have 
the supervision of some engineer of experience in this class of work. 
The flush tanks also should be built by somebody who is practically 
acquainted with theii* coustniction and working. The sewers must 
be laid straight between points of changes of grade. Tlie grades of 
each portion must be carefully determined by the engineer in charge 
of the work, and great care must l^ used to secui*e good material 
both for the pipe and the cemented joints. Especial vigilance is 
necessary in cementing the joints to avoid pressing the cement 
through into the interior of the pipe. It is all important that the 
interior of the sewer should be smooth so as to present no ix)nglmess 
of joints where filth and obstructions may lodge. 

In one village where these sewers were laid this pi^ecaution was 
Delected and it cost between $1,000 and $2,000 to clean the pipes 
so that they would work well. 

Joints for house connections should be put in opposite every house 
at the same time that the sewer is being laid. No house drain over 
four inches in diameter must be allowed. At least one line of or- 
dinary drain tile should be laid in the trench with the sewer. This 
should be carried up to every house in the trench with the house 
drain to secure thorough under drahiage of the soil about the houses. 

The success of the working of these sewers will depend very 
greatly upon the skill with which the work is executed. If they are 
carefully and properly laid, and the joints made of good cement 
without roughness in the interior of the pipe, and if the flush tanks 
are properly constructed, having reference to the severe clunate of 
Malone, these small sewei'S can be relied upon to carry off the sewage 
of Malone in a most eflicient and healthful way. 

With the exception of the extreme southern district the outfalls 
are into the rapid cuiTent of the river, the valley of which is so deep 
that no nuisance seems likely to be created by its use as an outfall for 
the sewage. 
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Respecting the cost of these sewers, it is a difficult matter to 
give an exact estimate, until final surveys are made. In the city of 
Keene, New Hampshire, where the sewer system comprises sixty- 
one thousand two hundred feet of sewer and sub-soil drains, the 
total cost was $74,000, including fifty-four flush tanks and the long 
fifteen-inch outfall sewers. There were, however, at Keene serious 
difiicultics in excavating the streets, owing to the quicksand and large 
amounts of water in the soil. In other places it has been necessary 
to excavate rock, and in most places where the separate system is in 
use, the main trunk sewers have had to be .much larger than would 
be required for Malone. 

The excavation in Malone will probably be entirely in loose earth 
with very easy digging. The excavation of the trenches for the 
sewer in the case of Malone can probably be made at the very mini- 
mum cost. This fact together with the condition that onlv six-inch 
pipe will be required even for the outfalls, except possibly for a 
short distance on Main street, render it highly probably that the cost 
of the plan proposed will not exceed ninety cents to $1 per running 
foot, inchiding the construction of man-holes, lamp-holes, automatic 
flush tanks and the royalty to be paid on this patented article. All 
the automatic flush tanks that are working successfully in this State 
arc patented. 

The Elm and Morton street sewer district in Malone, requiring, as 
it will, only two flush tanks, and some three thousand six hundred 
feet of pipe, can probably be built at a cost not exceeding $3,000 to 
$3,600. The system for Constable, First, Second and Park street 
district would probably cost a little more. These must be taken as 
mere approximate estimates based on a reconnaissance of the general 
conditions of the districts. The exact cost can only be determined 
by getting bids from contraotoi'S, based on working specifications. 

Iloxcse Connections^ and Sewe?* and Iloxcse Drain Ventilation . — 
Four-inch house branch sewei*3 should lead from the street sewei-s up 
to the houses. In genenil, a fall of a foot will be sufficient between 
the house and the street sewer. No house connection exceeding 
four inches in diameter should, under any circumstances, be allowed. 
The house branch sewers should, for most of the houses, not enter 
the front of the building, but be carried through the yard along the 
side of the house. Almost all of the houses are on such large lots 
that there is plenty of open ground between them. Water-closets 
and sinks are generally situated near the back of the house. Under 
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house fixtures ; and it must be clearly understood that it is not 
practicable to prevent the occurrence of leakages in plumbing. 

The thorough ventilation of the house branch and street sewer can 
be accomplished without allowing sower air to pass through the 
vertical soil pipe of the house. If a trap is placed just outside of 
the house, and two four- inch pipes rise from either side of this trap '. 
to above the roof of the dwelling, and at the same time the soil pipe J 
is also carried up above the roof, the street sewer is given perfectly : 
free ventilation both to secure the working of the flushing tanks and ' 
to keep the sewer air constantly changed, and the house drain also !\ 
is thoroughly ventilated. When the water from the flushing tank 1 
comes down the street sewer, the air will be driven before it out of 
every house connection and carried above the roof. As the flushing 
water passes down the street sewer beyond any house connection, 
the air will be drawn back again through the house branch from the 
ventilating pipe outside of the house, so that currents of fresh air 
will circulate freely in street and branch sewers without in any way 
endangering the inhabitants of the dwelling. 

The pipe rising from the house side of the trap through the roof 
forms what is willed the foot-vent of the house drain. Taken with 
the soil-pipe, which also should be carried above the roof, it forms a 
U through which the air may circulate in both directions through 
the house drain. One arm of the U is outside of the house and the 
other is inside. The difference of temperature of these two arms will 
generally produce a free movement of air. In certain towns the foot- 
vents have been made short, merely rising to the surface of the ground 
instead of going to the roofs of the dwellings. By such an arrange- 
ment the drain air is thrown out of the foot-vent luider the windows 
whenever there is a down draft through the drain. A number of 
cases have occurred in Albany, which have come to the knowledge 
of the committee, where the smell from these short foot- vents was 
so strong in summer as to cause serious nuisance. In winter when 
the houses are heated there is not the same tendency to a down draft 
in the house drain ; but in summer at the time when it is liable to 
cause the most harm, the house being often colder than the outer 
air, down drafts are of frequent occurrence in some houses. 

A trap outside of the house situated between two ventilating pipes 
is not likely to be syphoned, an equality of pressure being easily main- 
tained on both sides of it. If the traps outside of houses are prop- 
erly shaped they will prevent many obstructions from passing down 
in the house branches and street sewers. 
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A diagram showing this method of ventilation is given with this* 
report. The diagram shows the trap as situated in front of the 
bouse ; but in the case of Malone, where the house branch sewer 
may be laid in the yard along the side of the house, the trap and 
ventilating pipes would be on the back of the house, and on the 
side, instead of in front o£ it, as shown in the diagram. But the 
principle will be understood from an examination of the drawing. 

The carrying of the house branch sewer along the side of the 
dwelling will, if drain tiles are laid in the same trench with the 
sewer, secure such thorough under draining of the ground that there 
will be no trouble from wet cellars. This is a very important sani- 
tary consideration.. 

The minimum depth at which street sewers are laid should have 
reference not only to climate but also to securing thorough under- 
drainage of the cellars of the dwellings. A rigid ordinance should 
be enforced against the admission of any storm water into the sewers 
themselves. When there is a thorough system of under-drainage 
•accompanying the pipe-sewers ' the roof water of houses if carried 
out on the ground will percolate through the soil and be carried away 
by the sub-soil drains, in such a soil as that of Malone. 

Conclusions, — In conclusion the committee would repeat their 
opinion that the construction of sewers and sub-soil drains as herein 
described would be of decided sanitary advantage in Malone, and 
would go far toward insuring for the village that healthf ulness which 
the citizens have reason to expect in a locality with such great 
natural advantages. The present means of disposing of the village 
filth is, as we have shown, already improper and is liable to become 
more and more a source of danger to the public health. 

JAMES T. GARDINER, 

Comm'Mee <m Drainage, I ^ jj MOORE, 
Sewerage and Topography j ' President 

.ERASTUS BROOKS. 
[Sen. Doc. No. 47 ] 41 



REPORT ON THE SEWERAGE OF THE CITY OF KING- 

STON. 



To His Honor the Mayor, and the Sewerage Committee of tlte 
Common Council of the City of Kingston : 

Gentlemen — At the annual meeting of the State Board of 
Health, in Albany, May 14, 1884, Dr. Geo.W. Cooke, commissioner 
of the State Board of Health, presented a letter from Mr. A. Grant 
Childs, city engineer of Kingston, stating that Your Honor and the 
committee requested, that Director James T. Gardiner, chairman of 
the committee on drainage, sewerage and topography of the State 
Board of Health, should visit Kingston at an early date and make 
an examination of the city with reference to its sanitary necessity 
for a system of sewerage and drainage, and to advise as to the best 
method of carrying out such work. 

The city engineer stated, that he had already made some prelimi- 
nary plans, and was personally anxious to secure the advice of the 
board witli reference to them as soon as possible. 

Commissioners of the State Board of Health — The State 
Board of Health voted to accede to the request of the city of 
Kingston and desired the chairman of the conmiittee to make the 
sanitary investigation as soon as practicable. It also empowered 
the committee to report the results to the common council of the 
city of Kingston. On the 15th instant Director Gardiner proceeded 
to tlie city of Kingston and was met by the city engineer and 
Dr. Geo. W. Cooke. The city engineer laid before Mr. Gardiner 
a map of the place and gave him all needed information respect- 
ing grades, etc., and then, on the 16th, conducted him over the 
whole area of the city, Dr. Cooke accompanying them in the sanitary 
inspection of its northern part. On the afternoon of the 15th Mr. 
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Gardiner and Dr. Cooke met your committee, and Mr. Gardinei 
briefly stated his general conclusions respecting the sewerage question. 
On the evening of that day he addressed the conunon council on 
the sanitary condition of the city and the necessity and best means 
of sewerage. His observations and the conclusions of the committee 
of the State Board of Health are respectfully transmitted to you in 
the following 

REPORT. 

Topography — The city of Kingston extends from the Hudson 
river and Rondont creek, on the east and south, across a hilly and 
plateau region to Esopus creek, whose valley bounds it on the north. 
The average breadth, measured from south-east to north-west, is about 
two and a half miles. The length of the dty is about the same. 
Large tracts, however, which are not occupied with buildings will 
not require sewerage for many yeara. From Rondout creek and 
the Hudson steep rocky slopes rise for more than half a mile, 
when a table land is reached at an elevation of about one hundred 
and eighty feet above ths Hudson. The 5th, 6th, and 7th wards of 
the city, formerly comprised in the village of Rondout, lie on the 
steep slopes descending from the plateau to Rondout creek ; but 
the greater part of the city is on the table land which stretches be- 
tween the top of the hill and the valley of Esopus creek. This 
plateau is the old river terrace of the Hudson, and is almost exactly 
level. Its elevation varies from one hundred and seventy-nine to 
one hundred and eighty feet above the river. 

The flat valley of Esopus creek has been eroded out of this 
alluvial deposit. The northern front of Kingston, along which run 
North Front street, Clinton avenue and Albany avenue, is marked 
by the bluff which outlines the valley of Esopus creek. This bluflF 
is about thirty-five feet high. The bottom lands around Esopua 
creek are one hundred and forty to one hundred and fifty feet above 
the Hudson. 

From the bluff to Esopus creek at North Front street, is about 
one thousand two hundred feet ; but the flat lands rapidly widen so 
that at Albany avenue the flat between the city and Esopus creek 
is half a mile wide. 

Esopus creek runs to the north with a gentle current for the first 
part of its course, and then falls rapidly down to the Hudson which 
it enters at Saugerties some twelve miles above Kingston, the 
total fall of Esopus creek between Kingston and the Hudson being 
in the neighborhood of one hundred and thirty-five feet. 
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Topograpliicall}', therefore, Kingston 18 divided into three dis- 
tinctly marked regions: the sandy plateau on wliich the greater 
part of the city lies; the low alluvial valley bordering Esopus 
creek ; and the steep, rocky hillside district boi-dering Rondout 
creek and the Hudson. The plateau has a porous sandy soil some 
twenty-five feet in depth. At this point a bed of clay is encoun- 
tered above which is a water stratum which seems to carry U large 
part of the water that falls upon the sm'face ot the city. 

The impervious clay sti*atum which underlies the water was found 
to outcrop along the bank boi-dering the northern edge of the city, 
and to occasion there a long line of moist springy ground which is 
liable to cause malarial disease among the people who live along the 
closely built northern edge of the city. The alluvial lands about 
Esopus creek are subject to ovei'flow in the spring and are not built 
upon, but are used for agricultui'al purposes. The bed of the creek 
is so far below them that they are thoroughly underdrained after the 
subsidence of the floods. A large part of this valley land must be at 
least ten feet above the average water of the creek. The surface of 
the city was naturally drained by three brooks and their branches, and 
by the rapid soakage of surface water through the porous soil to the 
stratum of clay twenty -five feet below. The small brooks, which 
formerly drained the surface of the city, still do an important work 
in this respect. One of them is the Tannery brook, lying between 
Washington avenue and Green street, another is the brook running 
down through Wilbur to Rondout creek, and the third is the brook 
following approximately the line of Hasbrouck avenue, and empty- 
ing into Rondout creek neai* the ferry slip. The courses of these 
brooks ai-e still kept open and they are playing and must always play 
an important part in the surface drainage of the city. 

Drainage — Mr. Gardiner visited Kingston immediately after a 
heavy rain, but found the surface of the*city was free from any ac- 
cumulations of storm water, and no troubles fi*om this source were 
reported. The drainage of the city, as regards storm water, may 
therefore be considered quite complete, although in small exceptional 
localities some work may be needed in the future. This drainage is 
accomplished in three ways: through short storm-water drains; 
through the porous soil, and through the oj)en channels of the 
brooks before mentioned, two of which head in the southern 
edge of the plateau of Kingston and the third borders it on the west. 

Into these brooks there enters a number of short storm-water sewers, 
built for carrying storm water only, which have been well placed, and 
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!iro so well adapted for their pnrpose, that they relieve the flat parts of 
tho city from any acciimulnlioiia from niinfall. In addition to tliis a 
large amount of water percolates tliroiigh theeandysoil, and finds out- 
let all around the uity, below the edge of tlie plateau, giving quite a 
complete nnderdrainageof the soil of the town, ko that wet cellars are 
rarely k^own in Kingston except in certain small areaa. 

To thoroughly complete the system of drainage, it will be neces- 
sary to nuderdrain the springy land which lies along the northern 
front of tho city immediately adjacent to the wealthiest and most 
poi)ulon8 part of tho city. Along North Front street and Bridge 
street I found lionses thickly grouped immediately overlooking the 
sattti-ated lands. Dr. Geo, W. Cooke, Commissioner of the State 
Board of Health, ]»oiuted out house after house where the people were 
suffojing from pronounced malarial fever, Tliere are doubtless other 
tracts about the north-west part of the city where subsoil drainage 
would gi-catly improve tlie health of the people. Wherever springy 
or saturated gi-ound occurs it should be thoroughly iinderdratiied 
60 as to be kept pennanently dry, when it is in the vicinity of 
habitations. Outfall for these drains is easily found into neighbor- 
ing water-courses. 

The imderdrainage of tho land along the north front of the city 
would not only greatly improve tho health of the people living im- 
mediately above on the plateau, but greatly enhance the value of some 
of the flat lands of Esopus creek for agricultural purposes. The 
benefits will, therefore, be both to tho property owners for agri- 
cultural reasons, and to tho community at large for sanitary reasons. 

Tho worst place observed on the north front of the city was in 
the flat adjoining Tannery brook, between North Front street, and 
the railroad, and bounded on the west by Bridge street. The mias. 
matic influence of tlio saturated low lands in this locality may easily 
bo carried by north-west winds over tho whole north-western part of 
tho city, so that those immediately about the saturated lands are not 
by any means tho only sufferers. Malarial fever is quite common in 
parts of Kingston. It was not ^wssible to ascertain exactly its dis- 
tribution through the town ; but the physicians report a large 
amount of it in the north-westero portion of the city. There can be 
little doubt that ihorongh drainage will go far toward lessening the 
prevalouco of this disease. 

Tlie existing storm-water sewers or drains, as they should proi>erly 
be called, are reported to Imvo cost about ^30,000. 
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Sewerage — There are reported to be abont twenty thousand 
people in Kingston. All the filth incident to this large population 
is now being accumulated in the soil of the city, excepting a small 
part of it which passes into the brooks and is either carried down 
into Bondout and Esopus creek or lodged along the channels of the 
brooks rendering them most unwholesome and injurious to the 
public health. 

The storm-water drains which have been built discharge into the 
natural water channels. Until recently the people of Kingston have 
used well water. Now there is a liberal water supply for the whole 
city, and since its intix)duction water-closets are of course becoming 
more or less common, and outlet for the waste water is in many 
cases being found by making connection with the stonn-water 
sewers. In the great majority of cases, however, the filth of the 
city, consisting of slops and waste water, that has been soiled by 
domestic or manufacturing uses, as well as solid and liquid excreta, 
is passing into cess-pools, from which it leaches' rapidly into the 
porous soil. The soil is so porous that these cess-pools can be 
used for a number of years, till at last they become lined 
with a coating which prevents the passage of water into the ground. 
When this occurs it has been usual to dig another oess-pool, and 
thoroughly saturate another spot in the ground adjacent to the 
dwelling, and this process has gone on for years. In a few cases 
the old cess-pools are used and pumped out when they overflow, but, 
so far as could be learned from a rapid examination, the greater part 
of the filth of the village is accumulated within its precincts. All 
the water that is brought by the water-works into the city is being 
converted into sewage ; and there is no means yet provided for trans- 
porting this sewage out of the city. 

A small amount of it, as we have said, passeis down the brooks 
with the surface water, and some of it is being discharged along the 
nortliern front of the city into the springy ground before mentioned. 
The Tannery brook which runs down between Waefhington avenue 
and Green street was carefully examined. The upper part of its 
course, where it receives simply surface water, is clean and in a 
healthful condition ; but below the crossing of Pearl street, where 
it receives house drainage, the channel is lined with filth, and with 
decaying animal and vegetable matter. Just north of Front sti'eet, 
in a thickly populated locality, the stream is dammed ; and a largo 
amount of the filth is deposited on the banks, which are alternately 
exposed to the sun and overflowed with water. Here the brook 
channel has been diverted from the lowest part of the valley, which 
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lies a iittlo to the east of it; and tliis lowest part of the valley im- 
mediately behind a i-ow of stores is saturated with filth. 

Nearly north of Front street, where the brook nine down into 
the flat in the low springy graund there is a pond, which in the 
spring Jills np with the filthy water washed from the slopes above, 
and slowly dries out in the summer. This pond is already thick 
witli vegetable matter, and donbtlcee contains enough of decaying 
animal matter to give the necessary conditions for development of 
filth diseases. 

Conditions now exist along this Tannery bi^ook from Pearl street 
down to tlie railroad crossing which are just such as would promote 
malaria] and the so-called typlio-malarial fevers. But the condi- 
tion of t'ais brook is sweet and wholesome, eompai-ed with the 
brook wiiich runs down near the line of Ilasbrouek avcnne 
through the fifth ward. The spui-s of the hill rise steeply on 
both sides of this valley. It is densely crowded with population, 
and tiic whole brook is lined with privies. Even on the cool day 
when the brook was inspected after thorough flushing with hard 
rains the stench from this brook was most offensive. Hundreds of 
people live along its course and the doctors report that diphtheria, 
malarial and typho-malarial fevers prevail to an alarming extent. 

On the sandy platean, which is the most populous and wealthy 
part of the city of Kiugstou, the filth is mostly disposed of in cess- 
pools ; which simply means that it is being absorbed by the ground. 
The effect of tlirowing such a lai^o ainomit of sewage into a sandy 
soil is to coat the particles of sand with filth. Between tl:e gi-aiiig 
of sand there is a quantity of air which moves more or less freely 
tlmmgh the soil. A cubic yard of the Kingston soil contains about 
30 per cent of its own volume in air. This is called the ground- 
air. When the soil is filled with filth the gronnd-air becomes 
contaminated like the air in a drain. A certain amount of 
filth is doubtless dissolved by the percolating water, and carried 
downward throrigh the sandy soil until it reaches the clay ; along 
this it flows to the nearest point of discharge, wliich, in the case 
of the northern pait of Kingston, is along tlie bank at the north 
edge of the city. The water, therefore, wliich fonns the springy 
ground close under Noitli Front street and Albany avenue, is 
contaminated water bringing witli it dissolved sewage. 

The effect of satm'ating the soil about dwellings with filth is to con- 
taminate the ground-air, which passes into dwelhnge tlirougb tho 
itellars. In winter when the liouses are heated, verj' powerfulup- 
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ward currents are created which suck tlie ground-air into the cellars. 
This cellar-air rises through the houses, and, if it is contaminated 
with tilth or miasmatic poisons, it is liable in all cases to lower the 
strength and vital power of the inhabitants. In many cases it pro- 
duces specific diseases. The system of leaching c^s-pools, mean- 
ing, as it does, tlie saturation of the soil with tilth, is universally 
condemned by sanitarians throughout the world. The results on 
human health are clearly known by experience. 

The city of Kingston need not expect to be any exception to the 
general rule, that the poisoning of ground-air about dwellings means 
eventually the poisoning of the people. Not only does the contami- 
nated soil act by producing a contaminated air current from the cel- 
lar up into every dwelling, but wherever filthy ground is dug up to 
a depth of several feet, there is danger to the health of people im- 
mediately about. In a case recently reported to this Board of Health 
the soil at the back of a dwelling had been the receptacle for the 
filth of the family for a number of years, without any apparent in- 
jury resulting. In building an addition to the house it was neces- 
sary to make a small excavation for a cellar. When the filth-satii- 
rated earth was thrown up, the whole household was taken ill. There 
are numberless cases of this kind on record showing the danger aris- 
ing from excavations in contaminated ground. 

The only way to insure health in a city is to carry away the filth 
produced by its population. It cannot safely be stored up in the 
ground of the town. The experience of the world is conclusive on 
this j;K)int. 

On the whole, the most practicable method of transporting the 
filth out of a city with ample water supply is, by water can-iage in 
proper sewers. We, therefore, strongly reconmiend the building of 
a system of sewers for the city of Kingston. The storm water of 
the city is provided for. What is wanted is a system of sewers to 
carry sewage only. Sewers constructed to carry sewage only are 
known as " separate sewers," in contra-distinction to " combined 
8ewei*s " which carry both sewage and storm water. 

The judgment of the State Board of Health has been already ex- 
pressed, that small pipe sewers made to carry sewage only and 
thoroughly flushed by daily flushing, answer sanitary conditions bet- 
ter than large combined sewers. We, therefore, recommend for the 
city of Kingston a system of separate sewera. Such sewers not only 
answer more thoroughly the requirements of sanitary science, but, 
in the case of Kingston, they would certainly cost less than half as 
much as the combined system. 
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the house with ventilating pipes rising from both sides of the trap 
up to the roof of the dwelling. By this means the branch sewer and 
the street sewer are as thoroughly ventilated as if the trap did not 
exist and the house drain is also ventilated, provided the soil pip>6 is 
carried up above the roof as it should be. 

A diagram of this plan which we approve for the ventilation of 
house drains and sewers is given in the board's reports on the sewer- " 
age of Malone, Peekskill and Bath. The diagram is not made to 
show the method of planning house plumbing which this board ap- 
proves ; but, as its title indicates, it simply describes a method of 
ventilation. 

Objection has been made to the trap on account of the liability 
to accumulate filth. If grease traps are used under the sinks in the 
houses and kept clean, as they should be, comparatively little filth 
will stop in the trap, and this may be easily cleaned by having 
a six inch pipe rise from the center of the trap up to the surface of 
the ground, this pipe being tightly covered with a lid. Through 
this pipe a spoon on the end of a pole may be put down into the 
trap, or any other proper implement, and the trap cleaned when 
necessary. This is the method used by the best plumbers in Albany 
and is perfectly successful. A trap with outlets to the open air on 
each side of it will not be syphoned because of the equality of 
pressure. 

Another point to be noticed is, that the house drains and the house 
branch sewer from the house to the street, should not be over four 
inches in diameter. The smaller a sewer pipe can be and do its work 
the cleaner it can be kept. The water from houses does not give suffi- 
cient flush to keep clean a pipe of more than four inches in diameter. 
Cases are within the knowledge of this committee where eight- inch 
house connections have given constant annoyance from stoppage, 
which, when replaced by four-inch pipes, have never given any 
trouble. 

With six-inch lateral sewers in the street it is of the utmost im- 
portance that no pipes over four inches in diameter should be allowed 
to connect with them. With four-inch house coi\nections, if people 
arc careless and throw large solid substances into house drains 
they will probably stop in the trap or house branch and not go 
down into the street sewer. Four-inch house branches are, there- 
fore, an essential protection to the six-inch street-sewers from the 
carelessness of the people. 

When under proper regulation the number of cases of stoppage 
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in the separate system of sewers is so small as to offer no practical 
objection to the use of the system. On Staten Island there are some 
three miles of separate sewers under the supervision of the village 
engineer of New Brighton, Mr. Bustekd. At the time of Mr. 
Gardiner's last visit to Staten Island on the 10th inst. Mr. Bustead 
informed him that there had never been a case of stoppage of six- 
inch pipes, although they had been m use between two and three 
years- 
There seem to have been more cases of stoppage per mile of 
sewer in Memphis than in any other city where the separate system 
is used. It is possible that this is due to the very muddy charar^ter 
of the water supplied to the flushing tanks ; but even in Memphis 
the number of stoppages is so small that the city engineer reports the 
system a success. Since Mr. Gardiner's visit to New Brighton, Staten 
Island, the first case of stoppage of their six-inch pipe has occurred. 
It was due to a tomato can, which, after passing for a long distance 
down the pipe, became fixed and obstructed the fiow of the sewage. 
This can did not come through any house connection ; but it is sup- 
posed that it was allowed to enter the sewer through the sik-inch 
opening at the upper end, which is made to draw off the water at the 
reservoir. The grating placed there to protect the end of the sewer 
from such obstructions was, it is supposed, removed to allow the 
vegetation that had accumulated in the pond to pass off down the 
sewer. The exact position of the obstruction was very easily de- 
tected by an examination through the man-holes, and the running 
down of a wire from the nearest one to measure the exact distance 
from the man-hole at which to dig down to the sewer. When the 
sewer was opened and the can removed, the sewer pipe was found to 
be absolutely clean of any slime or coating and no smell was per- 
ceived. The sewer has been in use for about two years. In 
Memphis the cost of removal of obstructions has been about $10 
apiece. 

Conclusions — In view of the facts stated, we advise the city of 
Kingston to construct, at once, a system of separate sewers for 
carrying sewage only. They should be so arranged as to be 
thoroughly flushed at least once every twenty-four hours, and so 
ventilated as to secure ample currents of air through the sewers and 
the house connections, independently of the house drains in the dwell- 
ings. When these sewers are done, we recommend the enforcement 
of most stringent ordinances to prevent houses from making connec- 
tions for sewage with the storm water sewers or the open brook 
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channels. It will be necessary also to prevent the throwing of filth 
into any of these open channels. They should be kept clear for 
draining oS the surface water. Where accomnlations of filth take 
place from surface washing they should be removed. The keeping 
of these channels in a cleanly condition is, in our judgment, essen- 
tial to the health of the dty. No cess-pools should be allowed 
within the region covered by the sewers. The old cess-pools should 
be cleaned and filled up, and no privies should be allowed. The old 
vaults should be cleaned out and filled up. In addition to these 
measures we advise the thorough drainage of the lowland at the foot 
of the bank along the northern edge of the city, at least from the 
northern end of Union avenue to the railroad station at the crossing 
of Bridge street 

There are probably other and less important areas where drainage 
will also be valuable. We are confident that these works of drain- 
age and sewerage, if properly carried out, will be greatly to the 
advantage of the health of the city. Not only will they tend to 
decrease the present amount of sickness from malarial and the 
zymofic diseases, but they will serve to prevent those severe epi- 
demics to which every town is liable where filth is allowed to 
accumulate. 

r JAMES T. GARDINER, 

Chairman. 
GEORGE W. COOKE, 
ERASTUS BROOKS, 
EDWARD M. MOORE, 

President. 
ALFRED L. CARROLL, 

Secretary. 
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PETITION. 



The following petition was referred by the Governor to the Board 
for investigation, July 1, 1884 : 

To his Excellency, Grovkr Cleveland, Oovemor of tJie State of New 
Tark: 

Your petitioners, residents of the village of Canandaigua, in the 
county of Ontario and State of New York, respectfully represent 
that the stream ranning through the village of Canandaigua afore- 
said and the tributaries thereto, known as the ^^ Sucker brook," 
which said stream is a natural water-course, flowing into and dis- 
charging its waters into Canandaigua lake, is at this time in a filthy 
condition, giving forth noxious and offensive smells, thereby render- 
ing the iiealth and comfort of a large number of the inhabitants of 
said village insecure. > 

That said stream known as ^^ Sucker brook," and the tributaries 
thereto, flows through a densely populated portion of said village, 
and through the lands and property of a large number of property- 
owners, and that varioas and complicated and serious questions and 
disputes have arisen .between the said property-owners, throagh 
which the said stream and tributaries flow, and the local board of 
health of the aforesaid village, which said questions and disputes 
have heretofore rendered the action of the said local board of health 
ineffectual. 

That said stream known as ^^Sacker brook " is a natural water- 
course. That a large portion of the lands of said village is naturally 
drained by said stream. That a nnmber of inhabitants and manu- 
facturers drain their premises, manufactories and the refuse there- 
from into said stream. That daring wet times and times of high 
water the said stream carries a large volame of water into said lake. 
That during the summer months and during the dry seasons there is 
but little if any natural water flowing through said Sucker brook, but 
that the flow is nearly, if not all, made from refuse from manufac- 
tories and artificial drainage. 

That in the opinion of your petitioners, the condition of said 
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Btream and the tribntaries thereto is now Bnch that renders said 
tribataries and stream a public nuisance. 

Your petitioners therefore pray that your Excellency require the 
State Board of Health to examine the aforesaid tribataries and 
stream, and report them to your Excellency in accordance with the 
statute in such case made and provided. And your petitioners will 
ever pray. 



PETER E. BURKE, ) j. ^^07/* 
WM. MoCLARET, [ ^/Z'^/AM^^^^ 
R. D. NORTH, f ^/ *^*^ ^"^S^^' 



HENRY W. NICHOLS, M. D., Eealth Officer. 

Names of Inhabitants. 



Spencer Gooding, Pol. Justice, 

Delos Doolittle, Justice of Peace, 

Avery Hemenway, att'y at law, 

Wm. Tpzer, 

John S. Coe, Justice of Peace, 

Thomas Thompson, 

Geo. C. Beecher, 

James R. Warren, Jr., 

Alexander Davidson, lumber d'lr, 

I. Wolverton, wool and grain, 

Q. R. Gibson, 

T. Skid more, 

T. Eiscleiii, 

A. E. Hillyer, 

George A. Finley, merchant, 

F. W. Alverson, 

A. C. Smith, 

L. S. Sprague, merchant, 

J.'H. Phillips, watchmaker, 

S. G. Ambler, shoe dealer, 

Frank Troish, grocer, 

Chas. Troish, grocer, 

Robert D. Latta, 

E. Lines, shoe dealer, 

J. H. Williams, shoemaker, 

A. Orr, shoemaker, 

A. B. Levy, merchant, . 

Jacob Levy, 

C. G. Fisher, 

L. G. Levy, 

Andrew Egan, 

Patrick Meade, butcher, 

P. Cherry, undertaker, 
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E. Heisenbecky 
William Boyle, 
W. H. Foster, 

E. H. Frary, 
Jas. C. Jackson, 
L. Y. Sheldon, 
Joseph Masseth, 

C. E. Crandall, att'y at law, 

Mortimer Sleght, 

DeWitt Haine, com'r highways, 

M. J. McPhillips, 

R. Van Vranken, 

Dr. A. Eldridge, 

G. Bradley Anderson, merchant, 

Wm. H. XV^hinall, 

William R. Hubbell, 

Geo. N. Parmele, 

R. D. Graves, Jr., 

Thob. H. Reilley, 

John A. Johnston, 

John Widman, shoe store, 

Wm. A. Widman, " 

F. J. Harwood, att'y &counsel'r, 
Willis D. Newman, drug clerk, 
Norman R. Martin, grocer, 

C. O'Lau^hlin, grocer, 
Homer Chase, farmer, 
Benj. K. Turner, grocer, 
Wm'. D. Watson, 
J. M. Stokoe, 

Pierson & Benham, druggists, 
Theo. Perkins, hardware, 
L. B. Gaylord, grocer, 
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Peter Schlink, bookbinder, 

N. R. Boswell, carpenter, 

Jesse H.Matson, hides and leath'r, 

C. N. Brundage, agricul. impl'ts, 

C. C. Brundage, " 

J. G. Hudson, stove dealer, 

Jas. Parsons, baker, 

Fred. S. Classey, grocer, 

Wra. Howley, grocer, 

Henry Senglaub, restaurant, 

A. Niblock, stoves, etc., 

M. E. Ashley, 

Charles M. Coyle, 

Matthew O'Brien, 

Davidson and Park, 

H. Mutschler, 

L. Kaufman, 

Louis Mutschler, 

W. Blanchard, 

J. Druiner, 

T. O'Brien, 

James O'Brien, 
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Thos. Allen, grocer, 

A. Johnston, merchant, 

P. Leighton, ** 

A. D. Paul & Co., druggists, 

Blanchard .& Bro., butcliers, 

T. B. Stephenson, jeweler, 

W. W. Tate, painter, 

H. H. Faron, 

Peter Faber, 

J. A. Brown, 

J. H. Curran, 

J. D. Smith, 

J. Carney, 

I. E. Poullson, 

Chas. H. Paddock, 

A. C. Sheldon, 

Daniel Shafer, 

William H. Ellis, Jr., 

William Johnson, 

W. L. Hicks, 

Thomas Canninghanu 
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The whole subject was referred to the committee on drainage^ 
sewerage and topography with powe/. That committee, after dae 
investigation, transmit the following report : 

Office of the State Board of Health, ) 
Albany, N. T., July 19, 1884. j 

To Hon. Grovee Cleveland, Oovemor of the Stdteof New York: 

Sir — The petition from the board of health of the village of 
Canandaigua and a large number of prominent citizens of the place, 
asking for an investigation by the State Board of Health into the 
sanitary condition of Sucker brook, a stream running through the 
village, was referred by you July 1st, to the State Board of Health, 
and by it referred to the committee on drainage, sewerage and 
topography with power. 

In compliance with these instructions, the committee makie the 
following 

Bkport. 

An experienced engineer, Mr. Horace Andrews, Jr., was sent to 
examine the ground and report to the committee the results of his 
observations, together with such recommendations as might suggest 
themselves from the examination. The report of Mr. Andrews is 
appended. 

It appears that Sucker brook runs through the village of Canan- 
daigua for about a mile nearly parallel with Main street, and 
distant from it some 1,200 feet for the larger part of its course. 
The map accompanying the report shows the village and water- 
courses. 

Sucker brook empties into the north end of Canandaigua lake, 
about 1,200 feet west of the pier at the foot of Main street. Tiiis 
pier projects into the lake' about 1,300 feet. About the same dis- 
tance beyond the end of the pier is the inlet to the water mains 
which supply the village with water. The depth of the lake at this 
point is eight feet. The outlet to Canandaigua lake is on the east 



ISenate, No. 47.] ' 339 

side of the pier, bo that whatever flow comes from Sucker brook in 
times of high water is thrown into the lake in the direction of the 
inlet of the water mains, and passing around the end of the pier 
goes out of Canandaigna outlet. In times of high water, there is 
practically very little outflow from the lake, owing to the dams on 
the channel. 

A little over a mile up Sucker brook a branch, fed by a large 
spring, enters it. The water from this spring was diverted from its 
natural course, and carried through McKechnie's brewery. Some 
800 barrels flow daily from the spring, of which, from three to four 
hundred barrels are used in the brewing, and the remainder flows 
down into Sucker brook in a very foul condition. During the 
summer. Sucker brook has no water, except what is received from 
this brewery branch. The water from the junction of the brewery 
branch down to the lake is of a purplish color and has aA oflensive 
odor. The odor is so strong that, on warm days, when the wind 
is ;from the west, it is said to be readily perceived along Main 
street. 

The refuse from the brewery is said to bo undoubtedly the main 
cause of the pollution of the stream, but a drain carrying sewerage 
also enters Sucker brook at Cross street. This drain is over half a 
mile long. How many houses empty their sewerage into it, it was 
impossible to learn. While the water from this drain undoubtedly 
increases the pollution of Sucker brook and adds the dangerous ele- 
ment of human excrement to it, the water of the drain at Cross 
street appears to the eye clear and has no odor. There can be no 
question that the use of the spring branch of Sucker brook as an 
open sewer creates a nuisance liable to injure the health of the peo- 
ple in two ways. 

Running, as this channel does, nearly parallel to Main street, and 
lying only from twelve to fifteen hundred feet west of it, the emana- 
tions from the polluted water are readily wafted by the westerly 
winds of summer over the whole village. 

A small brook full of putrefying organic matter and used as an 
o'pcn sewer, passing so close to the populous part of the village, 
may easily become the breeding ground of disease. The results of 
the inspections of this committee at Schenectady showed that in the 
neighborhood of the polluted water channel occurred a large pro- 
portion of the reported typhoid fever, diphtheria and diarrhceal 
diseases. In case of the dreaded visitation of cholera, such a water- 
course might easily become a center of propagation for the disease. 
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Dangerous as are the emanations from such a polluted stream 
carried by the wind into every house of the village, they are not 
more to be feared than the fact of pouring the polluted water into 
the lake so near the inlet for the water mains which supply the peo- 
ple with drinking water. If the polluted waters of Sucker brook 
are allowed to enter into Canandaigua lake so near the intake for 
the water supply they are a constant danger to the health of the 
village. The fact that the quantity of polluted water is small a& 
compared with the amount in the southern end of the lake gives no 
security that the water supply will not be affected. A very small' 
amount of typhoid virus will often coiltaminate large bodies of. 
water, and the same is probably true of the virus of cholera. The 
pollution of Sucker brook, therefore, creates a nuisance which is liable 
to poison both the air and the water of the village. 

We unhesitatingly declare that the pollution of Sucker brook 
creates a nuisance which ought to be speedily abated. The remedy 
is a simple one. A sewer has already been laid down a part of Maia 
street having an outlet into the artificial outlet of Canandaigua lake. 
This sewer extends from the intersection of Gibson and Main to the 
intersection of Main and Saltonstall street, when it turns eastward 
down Saltonstall street. The pipe of which this sewer is made is 
far larger and more expensive than is necessary for carrying sewage 
only. 

The sewage of the brewery can readily be brought into the Main 
street sewer by a pipe not over three-quarters of a mile in length 
A pipe from six to ten inches depending upon the fall will carry all 
tlie material from the brewery into the Main street sewer, whence it 
will be carried into the outlet of Canandaigua lake, some three-quar- 
ers of a mile below the lake. 

The drain entering Sucker brook at Cross street would also be 
tapped by this sewer. It would follow approximately the line of 
the railroad. In the absence of a system of leveling over the 
village, the exact line for this sewer cannot be told. Canandaigua 
should at once have made a complete plan for a sewerage system 
which can be carried out as demanded by different parts of the 
village, and which when complete shall form a perfect and 
harmonious whole. A great deal of money will thus be saved to 
the town, and the results from a sanitary point of view will be far 
more satisfactory than if the sewerage is proceeded with piece by 
piece without any well-digested general plan for the work. 

There is a large tract of swamp land of some two or three hun- 
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dred acres at the south-east comer of the village which is doubtless 
unwholesome ; a plan for its drainage should also be made. 

The backing up of the waters in the outlet of Canandaigua lake 
by the dam at Chapinville, some distance down the stream, may in 
time of high water cause difficulty with the outflow of the sewage 
from the sewers, and in case of a back current from the outlet into 
the lake the sewage might injuriously affect the water supply. 

A water supply for Canandaigua village is just being intro- 
duced. With the free use of water which will soon begin, the 
want of a thorough plan for sanitary sewerage and drainage will be 
very much felt. If sewerage and drainage are neglected after the 
water supply has been introduced the health of the village will un- 
doubtedly suffer. 

We, therefore, recommend that in considering the disposal of the 
brewery sewage and the purification of Sucker brook these matters 
may be made simply a part of a general consideration of a com- 
plete and approved plan for the sanitary drainage of Canandaigua. 

Respectfully submitted, 

JAMES T. GARDINER, Chairman, 1 
ERASTUS BROOKS, 
GEO. W. COOKE, M. D., 
EDWARD M. MOORE, M. D., 

President, 
ALFRED CARROLL, M. D., 

Secretary. 



Committee. 



Report on Matters Kelating to the Sanitary Condition of 

Canandaigua. 

James T. Gardiner, Chaimian of Committee on Drainagey, 
Sewerage and Topography : 

Sir — As requested, I have examined into the causes and methods 
of prevention of certain nuisances in the village of Canandaigua^ 
and herewith submit my report with accompanying map: 

The village of Canandaigua is situated at the foot of Canandaigua 
lake upon land which rises gradually from the lake. The main 
street of the village, which runs in a northerly direction from the 
lake, is nearly on the summit of the streets which cross it at right 
angles, the land falling to the east toward the outlet of the lake 
and to the west toward Sucker brook, which flows into the lake a 
short distance only from the outlet. 

Sucker brook has a water-shed of seven or eight square miles, but 
during the summer the flow would cease entirelv if it were not for 
the reinforcement it receives from several springs within the corpora- 
tion limits. The largest of these springs is in the northern part of 
the village, the water from it flowing southerly for about one mile 
before joining Sucker brook. 

The water from this spring has been diverted from its original 
course and it now runs into McKechnie's brewery, where about half 
of it is consumed for brewing purposes, while the remainder, esti- 
mated at from three hundred to four hundred barrels daily, flows 
out of the brewery in an exceedingly foul condition. 

There are several other drains flowing into Sucker brook, W'hich 
thus becomes an open sewer, though flowing through pastures where 
in some places it seems to be the only available water for the cattle 
to drink. A large drain flowing through the thickly settled part of 
the village receives a considerable amount of sewage, but the solid 
matter is almost entirely deposited before it enters Sucker brook at 
Cross street. 
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Another drain enters the brook at Bristol street ; very little drain- 
aeje is discharged from it, however. The purplish color and offensive 
odor of tlie water from the brewery are very apparent throaghont 
the entire length of Sucker brook from the point where the brewery 
drainage enters it. The matter discharged from the other drains 
does not appear to be at all offensive, while the odor from the 
brewery refuse is exceedingly disgusting and at times becomes an 
intolerable nuisance to the whole village. 

A cement pipe sewer has recently been laid along Main street, 
from Gibson street to Saltonstall street, thence it runs along Salton- 
stall street and discharges into the new outlet of Canandaigua lake, 
permission having been obtained from the owner of this new artifi- 
cial channel. The sewer in its upper part is egg shaped and of an 
area equivalent to that of an eighteen-inch round pipe, while in its 
lower part it is of the same shape and its area is that of a thirty- 
inch round pipe. 

The new outlet into which the sewer empties was designed to 
shorten the course of the old outlet of the lake so as to give a better 
supply of water at Chapinville, about three miles from the lake, 
where a fall of ten or twelve feet occurs. The entire fall from the 
lake to the top of the dam at Chapinville is said to be only about 
eighteen inches, and in times of high water the sewage will be 
dammed back up Saltonstall street, and there seems at present to be 
no method of draining the southern part of the village in times of 
Hood. 

The remedy for the nuisance, caused by the brewery refuse, that 
is most readily suggested with the present system of sewerage, 
would be a pipe drain of from six to ten inches diameter, running 
from the brewery along the railroad track to a point below Gibson 
street, whence it could follow the natural contour of the ground and 
enter the Main street sewer near the Town house, or a short distance 
below it. 

As the Main street sewer has been placed ten feet below the 
surface of the street in order to effectually drain the neighboring 
cellars, and since the proposed drain from the brewery would require 
to be but a little below the frost line, a fall of from twenty to twenty- 
five feet can be readily secured in a distance of about a mile which 
would be the entire length of drain required. The brewery sewage 
would then be as well disposed of as that of the rest of the village, 
and the nuisance arising from the foul odor would be done away 
with. 
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It is at once apparent that the sewerage of Canandaigna is very 
inadequate and there is no general plan looking to the farther erten* 
sion of the system. 

The sewers at present constructed are intended for the reception 
of sewage exclusively and not for storm water, and they are much 
too large for their intended purpose. As an illustration of this fact 
it may be mentioned that the entire sewage, without storm water, 
in a district of St. Louis containing 1,370 houses occupied by a popu- 
lation of 8,200, was carried through a twelve-inch pipe filled to a 
depth of less than seven inches. The discharge in this case was over 
1,000,000 gallons per day, or 130 gallons for each member of the 
population. 

It would be far more economical in the end for the inhabit^ts of 
the village to cause a good survey and plan for sewerage of the 
village as a whole to be made, than to proceed to place sewers in 
the streets without any definite ideas regarding their connection 
with one another or the amount of sewage they will be required to 
carry. It would also seem very inadvisable to discharge any of the 
sewage of the village into the lake when it can be so readily emptied 
into the outlet, thus obviating any possible contamination of the 
water supply. J 

A plan has been advocated which seems quite feasible and which 1 
demands most careful consideration, by which the lower part of the 
village could be well drained and at the same time the extensive 
swamps near the outlet, covering two hundred or three hundred 
acres, which now are nearly worthless for agricultural purposes and 
are probably injurious to the health of the community, could be 
reclaimed. 

This plan is for the village to acquire the water rights at Chapin- 
ville, to remove the dam there and to deepen the new outlet of the 
lake until the necessary fall can be secured. A dam could be placed 
across the outlet near the lake, thus preventing its present level from 
being disturbed and at the same time creating a water power at that 
place. The swamp land could then be ditched and drained and a 
good outlet also secured for any proposed system of sewerage. 

I would call attention also to the covered ditch draining into 
Sucker brook at Cross street. It would seem advisable that a drain 
pipe should be laid in its place unless some thorough system of 
sewerage should be perfected, when it could be used merely for storm 
water. At present this covered ditch may readily be a cause of 
sickness and a means of propagating disease. Some of the sewage 



CHEMUNG CANAL. 



Plan fob Drainage of the Summtp Level of the Chemung Oanai. 

Prism from Horseheads to Pine Valley. 

State Board of Health of New York, ) 
Albany, September 17, 1884. J 

To Hon. James Shanahan, Siiperintendent of Pvhlic Works : 

Dear Sir — Under chapter 105 of the Laws of 1884, " the sum of 
$5,000, or so much thereof as may be necessary, is hereby appropri- 
ated for the purpose of draining the prism of the late abandoned 
Chemung canal within the limits of the town of Horseheads, and in 
the removal of obstructions to and in the making of an outfall for 
said drainage. This money is to be expended by the Superintendent 
of Public Works under the advice and direction of the State Board 
of Health. Such drainage ditches, culverts, outfall and other work 
necessary shall be of a permanent and lasting character." 

In accordance with this law, the State Board of Health directed 
Mr. O. S. Wilson, a civil engineer of experience, to make a survey 
of the ground and to prepare a plan for the drainage of the prism of 
the abandoned canal within the limits of the town of Horseheads. 
To drain all of the canal prism that lies within the limits of the 
town of Horseheads would probably cost much more than the sum 
appropriated. Since this work was to be executed by the Superin- 
tendent of Public Works under the direction of the State Board of 
Health, it must be considered that the' purposes of the work are sani- 
tary, and, in deciding where the money should be expended, it is 
necessary to take into consideration where the greatest amount of 
harm is now being done to the health of the people of Horseheads 
by the existence of the undrained canal prism. 

Mr. Wilson has submitted his report with maps, and the whole 
subject has been referred to me with power. The State Board of 
Health has directed me to transmit to you my conclusions as the con- 
clusions of the Board. I have visited the ground in company with 
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Mr. Wilson and carefully considered the plan presented by him, and 
at a hearing in Horseheads on the 12th inst. I heard the village 
authorities, the physicians and also Mr. Westlake's objections to the 
execution of the plan. 

Mr. Westlake's objections were based upon the statement that the 
draining of the canal prism would lower the water in the wells upon 
which his works depend for water. It appears, however, according 
to his statement, that he could obtain water at certain large springs 
situated near the lock of the old canatl feeder, but that he would be 
put to the expense of pumping the water up to his present works. 

The condition of the canal prism north of the railroad embank- 
ment is this: The water in it is spring water, haviug a perceptible 
flow, but the current is not suflScient to prevent the growth of an 
enormous amount of vegetation in the abandoned canal prism, 
which immediately north of the railroad embankment is the property 
of the State. A large amount of malarial diseases certainly exist in 
the immediate neighborhood of this prism, and it is probable that 
the decay of this luxuriant growth of water vegetation is one of the 
elements affecting the health of the people of Horseheads who live 
in the immediate vicinity. 

While it does not appear that the condition of this part of the 
prism is the only unsanitary condition likely to produce malaria in 
this part of the town of Horseheads, yet it is probably an important 
source of harm. The portion of the canal prism lying immediately 
adjacent to the village and directly north of the railroad embank- 
ment are undoubtedly the parts which are most liable to injure the 
health of the greatest number of the people. It is, therefore, my 
opinion that the drainage of these parts of the prism is the most im- 
portant from a sanitary point of view. 

It is to be regretted that the interests of Mr. Wostlake may be 
interfered with bv this withdrawal of the water from the channel of 
the canal ; but if it be a question whether the health and lives of 
a large number of the citizens of Horseheads are to bo even en- 
dangered by the maintenance of this water in the canal, or that Mr. 
Westlako should be put to the expense of pumping water to his 
works, I think there can be no question on sanitary grounds that 
Mr. Westlake should incur this added expense rather than that the 
live^ of his fellow townsmen should be risked. 

I, therefore, advise you from a sanitary standpoint, the only 
grounds upon which this Board can consider the case, that the most 
important part of the canal prism to be drained is that part lying 
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between the saw-mill and the E. C. & N. R. R. embankment, and 
immediately north of that embankment. 

I have considered this matter with the Attorney-General and it 
appears that the State will be in no ways liable for withdrawing the 
water from this canal prism. The Supreme Court and the Court of 
Appeals have decided that the law controlling the rights to subter- 
ranean waters is very difterent from that affecting the right to sur- 
face streams. In the former case the water belongs to the soil, is 
part of it, and is owned and possessed as the earth is, and may be 
used, removed and controlled to the same extent by the owner. No 
action will lie for injuries caused by cutting off subterranean waters 
percolating the soil or running through unknown channels and with- 
out a distinct or defined course. 

The only connection between the canal prism and Mr. Westlake's 
wells is by means of the subsoil water. The State has, therefore, full 
right to drain its lands without reference to the effect of the subsoil 
waters of adjacent property. 

Mr. Wilson's plan, which is herewith transmitted, includes various 
provisions for the draining of surrounding swamp land, for the main- 
tenance of certain ponds in the old prism of the canal by private 
parties, for the diversion of Mud brook, the supply of the tannery 
with water, and also for making provision for a supply of water for 
fire purposes for the town of Horseheads. While these are matters 
which interest the citizens and are doubtless of importance to their 
health, they are not proper subjects for the expenditure of the ap- 
propriation which was made by the State, which is limited by the 
words of the act to the draining of the prism of the canal. 

Mr. Wilson's plan provides for 'the laying of a large drain pipe 
from below the mill-dam to the point north of the railroad embank- 
ment and for the preservation of the channel in the canal for receiv- 
ing overflow of storm water. The canal prism must either be 
drained by surface ditching or by underground drains. The law 
requires that the works constructed with the appropriation shall be 
of a permanent and lasting character. 

Observation on the growth of vegetation and the rapid silting up 
of any surface ditch along the prism of the canal leads me to con- 
clude that an open ditch would not be a work of lasting and per- 
manent character within the meaning of the law. I, therefore, 
approve of laying a large drain of salt-glazed vitrified pipe from a 
point below the mill-dam to a point north of the E. C. & N. R. R. 



'No. 47.] . 349 

embankment, and of the laying of any agricultural tile drain in 
conjunction with this for the under drainage of the canal prism. 

This drain should have a suitable catch basin at its northern end 
and should be properly provided at intervals with man-holes for the 
inspection of the sewer. As to the size of this pipe it should be 
eighteen or twenty inches according as the appropriation will al- 
low, and should be circular in form. This will be sufficient to carry 
off all the water throughout the greater part of the year ; while ex- 
ceptional floods must be carried off by a surface ditch. 

The cost of building this sewer under the railroad embankment 
should probably be borne by the railroad company, as it does not 
appear upon what authority they have filled the channel at this 
point. 

After properly draining that portion of the canal prism which lies 
in the immediate vicinity of the village, if any of the appropriation 
remain it should be expended in draining the level beyond the 
summit dam, a plan for which is submitted by Mr. Wilson and 
approved by me. 

On your giving notice to the Board that you are ready to begin 
the work, Mr. "Wilson will be directed to be upon the ground and 
advise and direct as to such matters as come properly within the 
supervision of this Board. 

Respectfully, 

JAMES T. GARDNER, 

Chairman of the CommiMee on Drainage^ SeweragSy and Tqpo- 
graphy. 

Mr. Wilson's Report. 

Chairman of the Committee on Topography and Drainage of the 
New York State Board of Health : 

Sir — I submit the following plan for draining the summit level 
of the abandoned Chemung canal : 

A few years since the divide was located and marked by a dam 
built across the canal. I have natarally considered the drainage of 
this level in two parts. 

First. From the summit dam south into the village of Horseheads. 

The natural drainage of this part of the valley is Newtown creek, 
which, coming from the north-east, flows southerly along the eastern 
boundary of the corporation of Horseheads and empties into the 
Chemung river near Elmira. 
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Newtown Cebek. 
} from fifty to eighty feet \ 



This stream is from fifty to eighty feet wide, with hanks from 
two to four feet high, and wliile in summer it is a very Bmall streara, 
running mostly through the gravel, in lime of spring freshet it 
overflows its banks and the low land along its course. 

The mill-dam having been maintained for so long in front of th© 
village, a great amount of coarse gravel has besn washed into the 
mill-pond. Tlie map gives the elevations of llie creek bottom from 
tlio lower end of the tail-raco to the E. C. & N. It. R. bridge 
above the village. 

Mud brook riaes east of the Bnmniit dam and is now carried in 
drain tile until it ^strikes the fish pond on the land of Benjamin 
Westlake. It then flows throngh an open ditch along the east side 
of the canal, passing under the tannery and into the canal prism. 
Before the eanal was constructed it flowed near the bed of the 
present canal, southerly to a point about midway between Franklin 
street and the saw-mill, and there joined Newtown creek above the 
mill-dam. When the canal was constrncted the brook was turned 
into the creek near Franklin street bridge. It has a small water- 
shed, and in suraraer wonld flow through an eight-inch pipe. At 
present the eanal and Mud brook are connected above the railroad 
embankment, 

A brook having quite a largo water-shed eame into Mud brook " 
near the railroad embankment from the west, bnt this was taken 
into the eanal feeder. In time of freshet this brook becomes quite 
a torrent, but subsides quickly. Above the lock the feeder is dry. 
In the lock is a very large spring. Quite a number of springs were 
intercepted by the canal and still remain the main source of the 
summer supply of water in it, 

SiipRCKB OF Malabia. in Hobsbbeads. 
Before the building of the canal, in 1832, the country was gen- 
erally wooded, and the etorra water passed off slowly, keeping the 
streams above mentioned more even, and with steadier flow keeping 
the lowlands along tlic streams saturated continually. Had the 
canal not been built it is probable that, as the land was cleared of 
timber, those streams would have lowered as they do now, and the 
same malarial influences existed years ago. By the building of tbo 
canal and keeping the same filled during the summer months with 
comparatively pure water from the feeder, and at a higher level than 
-the natural water-courses, the leakage from the canal kept the low- 
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lands in this immediate vicinity saturated, and there was not the 
rising and falling of water which on marsh land is so productive of 
malaria. It is evident that the canal only postponed until now 
what would have naturally occurred a generation ago ; unless pos- 
sibly the canal increases the evil by adding somewhat to the exposed 
fluctuating water surface. In my judgment the sources of malaria 
here are as follows : 

1st. The canal prism from the summit dam southerly. 

The water in the canal is polluted in several places by filth 
emptied into it and deposited along its slightly fluctuating banks. 

2nd. The marsh land to the east of Mud brook. 

This without doubt is the greatest source of malaria in the village. 

3rd. The lowlands east of Newtown creek. 

As long as the mill-dam exists these flats will be saturate^ and 
dry as the mill-pond is filled and lowered in using. 

4th. The canal prism from the summit dam northerly. 

For a mile or more the water in the prism is in a bad condition 
as the water is more stagnant. With a favorable wind its miasmatic 
influence may be felt at Horseheads. 

I will make a few statements covering the first three causes, then 
give a plan for removing them. Leaving the fourth cause for after 
consideration. 

Westlake's Wells. 

The summit dam is at the north line of property owned by Ben- 
jamin Westlake. Ho owns land both sides of the canal about 3,100 
feet south of the dam. He has stocked the canal with fish, graded 
the banks and planted small trees along both sides, thus intending 
to improve the canal bed for the benetit of his property. He also 
has an extensive brick yard west of the canal. (Buildings shown 
on map.) In washing his clay he depends for water on tw6 large 
wells about 300 feet deep. I found by leveling that the surface of 
the water in his wells was but 1.35 feet above the present surface 
of the water in the canal. He fears, and it is undoubtedly true, 
that to lower the water in the canal would lower the water in his 
wells about the same amount during the dry summer months. For 
this reason also he desires to hold the water in the canal about 
where it is, through his property, and is willing and ready to keep 
it in a healthy condition. This section of the canal is fed by nu- 
merous springs of pure water, and in quantity sufficient to keep a 
current through it. I see no objection to this being left at the 
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present level, provided the water is not contaminated with refuse 
of any kind. The location of the wells in the buildings is indicated 
by red dots on the map. It may be well to state here that the for- 
mation is such as to render the deepening of the wells impracticable 
as a means of obtaining more water. 

The Canal Feeder. 

From the center of Main street bridge to Lock No. 1 the owner 
desires to retain the water as it is, as he contemplates improving the 
canal banks with trees, etc. 

The village now depends mainly upon this water for fire purposes, 
but that I shall consider later. The water in this section is supplied 
by large springs near the lock. 

McCombeb's Tanneby. 

Mr. Andrew C. McComber now, as for the past fifty years, uses 
Mud brook in his tannery, and its channel cannot be molested with- 
out his consent. He has, however, agreed to allow Mud brook to 
be taken from him, provided he be supplied with water in equal or 
suflScient quantity for tannery purposes. In the following plan pro- 
vision is made for water suflBcient for his purposes, to be conveyed 
in eight-inch iron pipe from the feeder above Main street bridge to 
his vats, and the waste water from said vats conveyed into the sewer 
in the canal bottom. It would be expedient if Mud brook is to be 
deviated or disturbed, before any work is done, to have an agree- 
ment, in writing, duly signed and recorded. 

Mill Privilege in Newtown Creek. 

A few months since the mill owned by Mr. Kline and others was 
burned. The privilege of maintaining a dam in Newtown creek of 
eight feet in height can now be purchased at a reasonable price. It 
is desirable and almost necessary to any complete plan of drainage, 
that the dam should be taken out of the creek and kept out forever. 
I have taken for granted that the village and town authorities will 
not let so favorable an opportunity pass of ridding themselves of the 
mill-pond in front of the village. 

Village Fire and Sewer Needs. 

In the following plan I have taken into account certain things the 
village authorities desire, having been informed that they are willing 
to assist financially in carrying out the plan so as to include these 
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additions. They wish to have the sewer pipe extended to the upper 
side of the railway embankment^ instead of being terminated lower 
down, as previously planned; also that the upper end of said sewer 
be low enough to enable the owners to drain the marsh east of Mud 
brook ; also to enlarge the aewer somewhat to allow them to let the 
storm water from the streets into it, and also incidentally to provide 
points in front of the village for a supply of water for fire purposes. 

Proposed Plan. 

I propose to lay an eighteen-inch sewer pipe, commencing at the 
head of the tail-race of the old mill, thence to a point in the canal 
prism, crossing the E. C. & N. R. R. a little north of the stone cul- 
vert, thence along the canal prism, a little east of the center of the 
same, to the upper side of the railroad embankment across the canal, 
giving the said sewer pipe a fall of about one foot in 800 feet. This 
will give a fall above the railroad embankment of about five feet 
from the present water surface, to the top of the sewer pipe for tlie 
purpose of draining the marsh east of Mud brook. In order not tf> 
disturb the water in Mr. Westlake's wells, I favor the building of ^ 
dam where his south line crosses the canal, also for this reason and 
those previously given, to construct a dam across the feeder under 
the Main street bridge. These dams should be built with the center 
on top lower than the sides, so that the normal overflow can be car- 
ried in a small stream near the center of the bottom of the canal 
prism, to the catchment basin. 

An apron of stone or wood should be constructed for the water 
flowing over the dam to fall upon, to guard against a pool being 
formed below the dam. At the end of the main sewer above the 
railroad embankment, a catchment basin should be constructed about 
six by ten feet in size, the sides to be laid up with stone and the 
bottom of plank or paved with stone. Said bottom to be about two 
feet below the bottom of the sewer pipe. This will provide for the 
gathering and settling of water coming from the dam referred to 
above, and also from Mud brook and the adjoining marsh. 

Subsoil Dbainaqr. 

Along the west side of the sewer pipe beginning just below the 
railroad embankment, a line of six-inch horse-shoe drain tile should 
be laid. This tile should be placed on a board about eight inches 
[Sen. Doc. No. 47.] 46 
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wide and as low as the bottom of 'said sower pipe and about a foot 
west from it. Said line of tiie to bo eonttmied along the sewer pipe 
to the end of the eame. Any springs on either side of tlio canal that 
develop when the water is drawn off should be connected with this 
drain by branches of drain-tile, the connections to be made in such 
a manner as not to dam up the main drain with mtid, etc. The blue 
lines on the map in the canal bed show some probable branch drains 
that will he needed in draining the wide water above the Baw-noill. 



To pHOvmE FOR Peesuettb. 

The culverts that now exist through the street and railroad croes- 
inga are neither low nor large enongh to carry the water that may 
have to he provided for in time of spring freshet. After the main 
sewer and drains are put in, gravel shonld be drawn into prism to 
cover the silt in the canal bottom ; this should be gradud to allow 
a low, narrow channel for water near the center of the canal bottom, 
the sides sloping npward to the canal banks. Above the railroad 
embankment gravel for this purpose can be obtained from the tow- 
patb, taking off the side next to the canal, leaving a width on top 
of tow-path of three or four feet to serve as a djke if needed. 
Below the railroad embankment gravel can be readily and cheaply 
obtained from the bed of Newtown creek, and at the same time taken 
out in such a manner as to deepen and improve its channel. 

Throngh the street croBsings now culverts shonld be made at 
least three feet wide and six feet deep with the bottom of the same 
laid with plank or stone, said culvert to be at tho center of the 
canal west of the line of the sewer, and not over it in any place. 
Through the railroad embankment there are now two linos of oval 
sewer pipe twenty-two inchea by twenty-eight inches which have 
settled out of shape, Theso should be relaid and lowered abont 
three feet and placed near together. This work can be done wboo 
the embankment is dug through for laying the sewer pipe. 

Through the railroad above the saw-mill is a stone cnlvert, which 
shonld be lowered about four feet. From this culvert the channel 
for freshet water can remain about as it is with the necessary deep- 
ening, Tliis will provide for any water the main sewer is unable 
to carry and will be used for that purpose but for a short time dur- 
ing an ordinary year, the sewer and system of drains will keep the 
upper channel dry during the summer, and prevent an accumula- 
tion of water on the surface to stagnate. 
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Water fob thb Tannery. 

To provide water for Mr. A. 0. McComber's tannery, I propose 
that a pipe of cast iron eight inches in diameter be laid from the 
dam under Main street bridge, along the railroad embankment to 
the opening through the same for the sewer, then making an angle 
of about 120 degrees pass through said embankment crossing just 
over the sewer pipe, thence in as direct a line as practicable to the 
vat where the water is now used. From said vat a six-inch pipe to 
be laid directly to the sewer pipe and enter the same near the top. 
Both pipes near the vat, where it suits Mr. McCombejr best, to be 
provided with gates of cast iron to enable the flow into or from the 
vat to be regulated at will. The pipe to turn with falling grade 
from the dam to the vat, and from the vat to the sewer, and to be 
covered with earth the whole distance ; the end of pipe above the 
dam to be at least one foot above the level of the top of the sewer, 
where it is crossed by said pipe, and to be provided with a screen to 
prevent any thing but water entering it. 

Water for Fire Purposes. 

The village is provided with a steam fire-engine and the canal 
and feeder is the main dependence for water for extinguishing fires. 
The drainage of the canal would cut off most of the supply for this 
purpose. 

I propose in addition to the dam under Main street bridge to put 
man-holes in the line of the sewer at Ithaca and Franklin streets 
and at one point farther down at the discretion of the village 
authorities. (The design of the man-hole is shown on the map.) 
These will* furnish all the water needed over the area now reached 
from the canal. 

Drainage of Mud Brook and Marshes. 

As shown by the map the marsh east of Mud brook is owned 
by three separate parties. As one of the main objects of this plan 
is to provide an outlet for draining said brook and marshes for 
sanitary reasons, I would suggest that the owners of said marshy 
land be required to drain the same as soon after the outlet is pro- 
vided as possible, and to so run their ditches as to deliver into the 
basin at end of sewer, as little mud and debris as possible, and ad- 
vise that a written agreement to that effect be made and recorded 
before this work is oomnuHifiML 
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Cost of Oabrying out this Plan. 

As the west side of Newtown creek is the eorporatiou line, the 
mill-dam being oat of the coiyoration, if purchased would be a 
charge to the town. In case the town should refuse to buy said 
dam and the upper end of the tail-race not be obtained for the 
lower end of sewer pipe to terminate, said pipe could be carried 
about 200 leet, more or less, farther down along the west side of the 
tail-race and emptied into it. I trust, however, that the town 
authorities will not be so short-sighted as to allow this opportunity 
to pass, of ol^taining possession of this dam, and thus do away with 
the mill-pond for all time. 

If the sewer ends as planned, the upper end of the tail-race 
should be dammed up to prevent the high water in the creek from 
flowing through the tail-race and depositing gravel, etc., in it, and 
in this way keep the tail-race clear for the water passing through 
the sewer. 

As Mr. Westlake wishes to retain the water in the canal through 
his land, he will doubtless claim the privilege, as it is evidently his 
duty to build a suitable dam to hold it. As owners adjoining the 
feeder and the village authorities desire to hold water in the same, 
they will doubtless arrange to build the dam necessary to hold 
said water. 

The owners of the marshes cast of Mud brook will bo benefited 
by the outlet for the drainage of the same, and should arrange to 
defray in whole or in part the expense of providing Mr. McComber 
with water as planned above, about $400. 

The E. C. & N. R. R. has obstructed the flow of water from the 
canal with embankments, and should be asked and if necessary re- 
quired to pay for the excavation and pipe through their embank- 
ments, and aid in any way they can to expedite such work when 
executed. The village authorities will esteem it a privilege to pay 
for the three man-holes as planned for fire purposes, about $100. 

Believing that the plan given above will meet the wishes of the 
local authorities and add very materially to the sanitary condition 
of the village, I have been led to plan for a more expensive work 
than would be really necessary to drain the canal prism, and I trust 
the village authorities will not hesitate to lend their aid in every 
way to carry out said plan, should it bo accepted by you. 

The cost of the sewer will be regulated by the kind and size of 
pipe used. It is my judgment that first quality salt-glazed vitrified 
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sewer pipe will be the cheapest in the end all things considered, 
and that eighteen inches, internal diameter, is the best for the 
purpose. 

Estimate of Material and Labor. 

Two thousand five hundred and fifty feet of 18-incli 

eewer pipe, at $1 $2,550 00 

Four hundred and fifty feet of 8-inch cast-iron sewer 

pipe, at 70 cents 315 00 

One hundred feet of 6-inch cast-iron sewer pipe, at 85 

cents 35 00 

One 8-inch gate, cast-iron 31 00 

One 6-inch gate, cast-iron .•.'.. 22 00 

Three thousand 6-inch horse shoe drain tile, at 60 cents. 180 00 
Two thousand feet of hemlock boards*8 inches wide, at 

$ 12,50 25 00 

Laying 2,650 feet of sewer pipe, at 50 cents 1,275 00 

Laying 550 feet of iron pipe, at 10 cents 55 00 

Laying drain tile 55 00 

Drawing gravel into canal bed 500 00 

Catchment basin at end of sewer , 60 00 

Wcstlake's dam 100 00 

Main street bridge 150 00 

Two street culverts, at $75 160 00 

Mill privilege in Newtown not more than 1,000 00 

Three man-holes 100 00 



Second. From the summit northerly toward Pine Valley. 

In order to consider intelligently the plan for draining this por- 
tion of the canal, I found it necessary to have more information 
regarding the topography than was available, consequently I ran 
levels and mapped with sufficient detail the valley from the summit 
dam to the mill-pond at Pine valley, a tracing of which accompanies 
this report There seems to be a slight difference of opinion as to 
whether the summit dam, as constructed, is really on the ^* divide.'' 
As it is not easily determined now just where it may have been 
before the canal was started, within a hundred feet more or less, I 
have assumed that its present position is about as near tha true one 
as can be determined. 

When this country was first settled, and indeed until within ten 
or twenty years, this valley, from the summit dam to near where 
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Oatherine oreek comes into it from the east, was a marsh, grown up 
with bushes and ooarsis grass and weeds. Although kept wet bj 
springs there was no channel or brook through it. As will be seen 
from the map the canal was dug below the surface of the ground on 
either side, and when said canal was abandoned a fall of from six to 
two feet was provided for drainage purposes as far down as the 
town line. Some of the owners of the swamp land have taken 
advantage of this and drained and subdued this muck and made it 
very valuable for garden purposes, raising onions, celery, eta 
Some of it nets ten per cent on $1,000 per acre annually. There is 
at present about two feet of water in the canal prism. The canal is 
crossed in several places by public and private roads, and the cul- 
verts through them are, with one exception, too narrow, and the 
bottom of them too high, to allow the water to move freely. The 
N. C. railway keeps near the canal on the west side for about three 
miles, and where railroad culverts deliver the water from the west 
slope of the valley into the 6anal more or less filth is deposited in 
the bed of the canal, tending to dam the water back ; the same may 
be said of the mouths of the ditches from the east side. 

The channel is about thirty feet wide, with growing vegetation 
along the sides and in the bottom, which also tends to keep the water 
still. As a result there is little or no current and the water is stagnant 
and a fruitful source of malaria. Three years ago the State dug a 
ditch from a cut made through the tow-path, on lane of Mr. Banks 
southerly to Dean's bridge, or the town line between Veteran and 
Horseheads. This ditch for the lower half of its length has confined 
the water during the summer months to its bed, about four feet wide, 
and has a slow current throuc:h iC, while its upper part is silted full, 
or nearly so, and its beneficial effects nearly destroyed. From the 
north end of the State ditch, north to Pine valley there is very little 
water in the canal, and with a cut through the tow-path, and a 
shallow ditch in the canal both ways from said cut, the prism could 
be rendered dry. 

A plan that will dear the upper end of this level of its stagnant 
water will make the country adjoining healthful, so far as the canal 
is concerned. 

As will be seen from the profile which is projected at the bottom 
of the map, Catherine's creek enters the valley higher than the canal 
opposite, and reaches the level of the canal bottom about opposite 
Dean's bridge. 
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It is evident that the stagnant water in the canal mast bo taken 
down through the bed of the canal, or delivered into the creek. There 
is a fall of fourteen and four- ten tlis feet from the surface of the water 
at summit dam (water two feet deep) to the normal surface of the mill' 
pond at Pino valley. A ditch cut through the canal with uniform 
grade will be quite deep along the lower half of its length, and will 
require for excavating and bridges over it, at least $10,000. Such 
a plan is necessarily barred from present consideration. The iK^>ple 
interested are not yet sufficiently enthusiastic to combine for such an 
extensive expenditure, although the land that could be reclaimed by 
such an outlet would well repay twice the expense necessar}'. It is 
my opinion that to deepen and straighten the creek channel will be 
the cheapest, most natural and feasible way to drain this valley, and 
I have no doubt but that will be the plan adopted sometime in the 
future. For the present as I am limited to the town of Horseheads, 
I herewith submit a plan for draining the south end of this level in 
such a way Uiat the labor expended now will be available when any 
comprehensive plan for draining the whole valley is carried out. 

Plan. 

On the land of Mr. Donald, the spoil bank containing the material 
taken from the canal when it was dug still remains, overlaying the 
natural muck. I would suggest that this bo taken back into the 
canal and so distributed that the south end of this level be filled up 
three feet, and a channel formed in center of canal, i.e.y midway 
between the blue lines about four feet wide on the bottom, with 
sloping banks, the grade of the bottom being about as shown on the 
profile; which will give a reasonable fall to lateral land drains; and 
that the filling and narrowing of the water channel be carried on 
northerly, until the cut through the tow path, above referred to, is 
reached. It will be necessary for all roads crossing the canal to* be 
provided with lai^ and deep culverts, and for all drains emptying 
into it to be so provided with settling basins as to keep, as far as 
possible, all silt out of the water channel of the canal ; each owner 
to see that they as well as their neighbors keep the bars from form- 
ing and the channel free as possible from all obstructions. 

Material for filling and narrowing the canal can be read! ly obtained 
along most of its course. 

If this plan is faithfully carried out, it is my opinion that but little 
water will remain in the channel or ditch, and what the lave 

a current even with the limited fall available. The He 
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carried farther down in the canal and let into the creek farther north 
than at present, instead of letting it in where it runs now. With a 
little clearing of the creek channel of brusli, pond-lilies, etc., and 
taking the precantions mentioned above, I am confident that with a 
small snm of money, the nuisance that now exists will be abated. 

If the work at the Horseheads end of this level is eoonomicallj 
done, and receive the promised support of the village, there should 
be from $500 to $1,500 available for this work. This stagnant 
water is a source of malaria and disease and should be drained awav. 

CONOLUSION. 

It has been my desire to design this work for the present and 
future health of the people living in the vicinity of the canal. Should 
there be a failure on the part of the village of Horseheads to assist 
in carrying out to completion the plan given above, it might bo 
necessary to leave out the sewer, from near the railroad culvert above 
the saw-mill, to the upper side of the railroad embankment, and pat 
a receiving basin at the upper end of the sewer, which would be 
shortened to 1,000 feet. 

The center of the canal from said basin to the upper side of the 
railroad embankment should be deepened to allow the water to run 
on the surface in a narrow channel about six feet wide on the bottom. 
The balance of the plan proposed, except that designed for the 
especial benefit of the village, u e.y the man-holes and a dry canal bed 
in summer could be carried out. 

There would bo about five feet available fall, above the railroad 
embankment, for draining Mud brook and the marsh adjoining, which 
contains fifteen and one-half acres of wet, boggy land. 

The village voted $3,000 for sewer purposes last spring, that they 
might take advantage of the work done by the State and have in- 
cluded some desired improvements. In the plan proposed above, I 
have considered the village needs and have no doubt but that, should 
this plan meet your approval, the village will heartily co-operate. 

Respectfully submitted, 

O. S. WILSON, 

Civil jEfigtn^er. 
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EEPORT OF THE COMMITTEE ON DRAINAGE, SEW- 
ERAGE AND TOPOGRAPHY, ON THE SANITARY 
CONDITION OF HOOSICK FALLS. 



Petition having been made to the State Board of Health from 
Hoosick Falls, for sanitary counsel as to the best means of abating 
a nuisance caused bj using a brook as an open sewer, a sanitary 
engineer was sent to examine.* The following reports show the 
actual condition found and remedies proposed : 

In response to an application of the board of health, a civil 
engineer, Mr. Horace Andrews was sent to examine a brook passing 
through the village of Hoosick Falls and used as an open sewer. He 
was directed to report the facts as to the condition of this brook and 
his views regarding the best remedy for the evils complained 6t as 
resulting from the pollution of the brook with sewage. 

Mr. Andrews' report, which is appended, shows that the village of 
Hoosick Falls has a population of about 6,000 people, which is increas- 
ing at the rate of two and one-half per cent per annum ; that a small 
brook running for half a mile through the most densely populated 
part of the place is used as the receptacle for the sewage of the sinks 
and privies of at least sixty houses, besides a school of 300 pupils 
and a hotel ; that its channel is obstructed with rubbish ; and that 
in dry seasons the flow of the stream almost entirely ceases, so that 
at such times the accumulating filth of about 700 persons lies exposed 
to sight, emitting most offensive stenches. 

The accompanying map shows the position of the brook in the 
village. 

The facts stated warrant the conclusion that the use of this brook 
as an open sewer creates a nuisance which endans^ers the lives and 
health of an important part of the population of Hoosick Falls. In 
fact no part of the village can be considered safe from the indirect 
effects of such an extended line of accumulated filth. The diseases 
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bred in tlic iinmeiliate neighborhoorJ of the poUnted cliannel mj^" 
readily find tboir way into any part of tlic town. The emanations 
from tlie filth may easily be carried by the wind into three of the 
principal churchea of the place; iho Roman Catholic church stands 
within 150 feet of the stream, the Baptist chnreh, 360 feet from it; 
the Episcopal church, about 450 feet, the Commercial Hotel, sboQC 
100 feet. The viriia of filth diseases may probably be carried by the 
wind over much greater distances than those above given, and pereona 
affected may spread the infection of tiio disease by personal contact. 
For those reasons the use of the brook in Hoosick Falls as an open 
Bewer endangers the health of the whole community. We etrongly 
advise the pasaage and strict enforcement of an ordinance forbidding 
the drainage of any poUnted water or sewage into this channel. 

As to what means should bo taken to dispose of the sewage vpliich 
now goes into the brook, we do not consider it advisable to make a 
plan for the carrying off of this part of the sewage independent of 
that of the rest of the village. 

The present method of obtaining the water supply of the village 
from wells and disposing of tiio sewage in cess-pools and privies in a 
gravelly soil is sure to end sooner or later in the poisoning of the 
wells and the prevalence of diseases duo to this cause. 

"We advise the citizens of Hoosiek Falls to secure at once a plan for 
the sewerage of the village by what is known as the " separate sys- 
tem.'" In the separate system the sewors are constructed of a vitrified 
pipe and carry sewage only. No storm water shonld be admitted 
and the sewers should bo provided with automatic flush tanks, dis- 
charging at least oueo every twenty-four hours. For most of the 
sewers in Hoosiek Falls si.x-inch pipe would boamplylarge and none 
need be larger than eight inches. The plan should be so devised that 
it can be executed at once in such parts of the village as are willing 
to pay for it, and at the same time capable of future development 
in other districts not now prepared to meet the expense, which may 
be roughly estimated at about $1 a running foot for the average o( 
the Tillago. For the details of points respecting the separate system 
of sewage, its sanitary and economical advantages we refer yoa to 
the report by this committee in Malouo, Peekskill and other placca. 
Tlie village should also take immediate steps to provide an ample 
supply of pure water free from all danger of contamination. 

Any attempt to make a sewer of the Hoosiek Falls brook by cover- 
ing it will resnlt in a costly sanitary and engineering failure. The 
plan spoken of by Mr. Andrews, of putting a pii>e sewer under tltft 




No. 47.] 363 

brook bed, would answer the purpose of disposing of thig part of the 
sewage of the village in a sanitary manner, but we do not recom- 
mend its execution unless it shall prove to bo a necessary part of a 
general plan for the sewerage of the whole village. Wo strongly 
recommend that the question of the disposal of the village sewage 
be considered as a whole, and a plan made which will provide for 
those districts which want sewers immediately, and at the same time 
be capable of extension and development to meet future require- 
ments. 

This plan should be devised in strict accordance with the latest 
results of sanitary investigation to prevent sewer diseases. 

We are confident that in improved health and safety the citizens 
of Hoosick Falls will be fully repaid for the expense of providing for 
a supply of pure water and for the rapid removal of all filth from 
the village. 

JAMES T. GARDINER, 

Chai/rman, 



James T. Gakdinkr, Esq., Chairman of Committee on Drainage^ 
Sewerage and Topography : 

Sir — The following report relatmg to a nuisance in the village 
of Hoosick Falls is respectfully submitted : 

The village of Hoosick Falls is situated upon the Hoosick river, 
at a point where the natural fall of the river, increased by damming 
until it amounts to about twenty feet, gives a fine water power to 
the large manufacturing industry established at this place. 

This village is the only prominent one in the township of Hoosick, 
the most north-easterly township of Rensselaer county. 

The population of the township, according to the census of 1880, 
was about 8,000, and the population of the village of Hoosick Falls 
is at present as great as 6,000, in all probability, and is increasing at 
the rate of about two and one-half per cent a year. 

There is a small brook running through the most densely-settled 
portion of the village whose condition is the subject of the present 
appeal on the part of the locaL board of health. The accompany- 
ing sketch of the portion of the village immediately affected by the 
brook indicates only approximately the present conditions, since 
many additions have been made to the business portion of the viU 
lago since the map was made. 
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The npper ends of these ventilating pipes most be high enough 
above the snrface to exclude storm and freshet water and the admis- 
sion of foreign material should be prevented by a grating over their 
ends. 

It is impossible to give a very exact estimate of the cost of this 
proposed drain without more detailed surveys, but at the request of 
the local board of health I have made a rough estimate as follows : 

2,600 feet of eight-inch vitrified pipe at 20 cents $520 00 

100 feet of eight-inch water pipe 150 00 

100 branches for house connections 100 00 

13 ventilating pipes . 65 00 

Cost of laying and superintendence 650 00 

1,000 feet of one-inch water pipe, and laying 350 00 

Flushing tank 350 00 

$1, 985 00 
10 per cent added for surveys and incidental expenses. . 198 00 

Total cost estimated $2, 183 00 

It would be well to allow the brook to remain uncoveiedin order 
that it may always be open to inspection and thus sewage cannot be 
surreptitiously introduced into it. 

All dumping of rubbish into the bed of the brook should be pre- 
vented and adjacent manure heaps should be removed, if the nni 
sance arising from offensive smells is to be entirely abated. 

It is sincerely to be hoped that this village will adopt a general 
system of drainage at an early date. 

The health of the inhabitants would be improved by the entire 

abolition of the cess-pools and privies which are now poisoning their 

wells in many places. The necessity of a good water supply is 

great, and without it any general system of sewerage would bo but 

partially successful. 

HOE ACE ANDREWS, Jr., C. E. 
Albany, July 31, 1884. 



REPOET ON THE DRAINAGE OF SWAMP LAND IN 
THE TOWNSHIP OF ROCHESTER, ULSTER COUNTY. 



The Board's co-operation having been reqaested in abating a 
swamp naisance in Rochester, Ulster county, the results of the 
examination are given below : 

Office of the State Board of Health, ) 
Albany, N. Y., July 18, 1884. J 

To T. O. Keatob, M. D., SeaUh Officer of the town of Rochester^ 
Ulster county : 

Dear Sir — In response to yours of June 25th, stating that the 
" town board of health of the town of Rochester, Ulster county, 
have declared a swamp in the town to be a nuisance, injurious to the 
public health, and request the cooperation of the State Board to 
have it drained and to advise as to the most practical way to drain 
it,'' the State Board directed the committee on drainage, sewerage 
and topography to make such examination and to give such advice as 
seemed necessary in the premises. 

Mr. Horace Andrews, an engineer of experience, was sent to ex- 
amine the ground, and his report to the committee is herewith 
appended. Mr. Andrews' plan for the drainage of the locality in 
question is approved by the committee. 

To carry it out, it will be necessary that Samuel B. Baker and the 
adjoining owner on the south cooperate, since outfall for the swamp 
must bo found through the land to the south of Mr. Baker's prop 
erty. It seems reasonable that the owner upon the south should 
consent to the digging of the necessary ditch ; but, should he object, 
you can proceed under the regular Drainage Act (chapter 888 of the 
Laws of 1869,) which provides for the appointment of a commission 
by a county judge to carry out any drainage works necessary for the 



368 [S 

public health. A copy of this law will be found on page 47 of the 
manual herewith forwarded. 

Very respectfully yours, 

JAMES T. GAEDINER, 

Chairman of the ComTniUee. 



James T. Gabdinbb, Esq., Chairman of Committee on Drainage^ 
Sewerage and Topography : 

Sib — In accordance with your instructions, I have examined the 
swamp land situated in the township of Rochester, Ulster county, 
with reference to the most practical mode of drainage, and herewith 
submit my report: 

The swamp that has been complained of and declared to be a nni- 
sanco and detrimental to the public health by the local board of health 
lies near the southern boundary of the township of Rochester and 
is entirely on the land of Samuel B. Baker. The former owner of 
the land adjoining the swamp had, previous to selling the land to 
Mr. Baker, granted to other parties the right to dig muck from the 
swamp and the right of way necessary for the purpose. This right 
to dig muck is now possessed exclusively by Messrs. M. P. Kiff and 
M. Kortright. 

The muck has been removed from the swamp for many years till 
a shallow pond about four or five feet deep and covering about one 
and a quarter acres has been formed. There is no natural drainage 
to this swamp, which has a water-shed of not more than four or five 
acres, but at some time a small trunk drain existed, which was doubt- 
less intended to drain away the water so that the muck could be 
readily removed. The drain is now entirely choked up, and its 
exact location is not known, but it is about where shown on the 
accompanying sketch. The malarious emanations from this sub- 
merged land, covered with deca^nng vegetation, have boon the cause 
of sickness in the adjoining houses, and the local board of health has 
now declared this swamp to be a public nuisance 

Apparently nearly all of the muck has been removed, but there 
may bo places where more exist ; the owners of the right to dig the 
muck refuse, however, to relinquish it, although the water at present 
has for several years entirely prevented them from digging. It is 
very evident that if the swamp should bo drained and new surfaces 
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of mnck exposed, the owners of the right to dig could very easily 
restore the swamp to its present condition, and they will not agree 
to refrain from doing so. 

The best method of draining the swamp is shown in the sketch 
accompanying. At the soath end of the swamp an open ditch about 
160 feet long and six feet deep could be dug through land only a 
little above the present level of the pond, thus making connection 
with another and much smaller pond, the surface of which is at very 
nearly the same level as that of the larger pond. 

From a point on the south-west side of the smaller pond a good 
trunk drain should be placed ; this would need to be about 100 feet 
long, and it should enter the smaller pond at about six feet below its 
present level. The size of this drain should be about one foot by one 
and a half feet, and, if constructed of chestnut or oak timber, it 
will not need repairs for a number of years. A good grating should 
be placed at the upper end of the drain. An open ditch of about 150 
feet in length will then lead the water across a small marsh to a drain 
now existing, about eighty-two feet long. At the foot of this drain 
the land descends rapidly, and the water flows a mile or a little over 
till it joins the Bondout creek. It is a little doubtful whether the 
capacity of this existing drain is sufficient for the increased flow that 
it would be required to bear. If its size is insufficient, a new drain 
will be required, and it would be more satisfactory if this drain were 
constructed at the same time that the ditching is done ; it would be 
well, also, to lower this drain about one and one-half feet, as it does 
not now seem to drain very well the small swamp for which it was 
intended. 

It will probably be found necessary to clear out a ditch through- 
out the whole length of the large swamp ; but this will not require 
much digging. If any holes are found that have been caused by 
digging muck, to a greater depth than four or five feet, it will prob- 
ably be much cheaper to fill them up than to incur the extra expense 
of increasing the depth of the ditches. From all appearances no 
such holes exist, and those who have dug the muck report that tlie 
digging was only to a depth of four or five feet. 

At the rear of Mr. Baker's house, and at a distance of 200 or 300 
feet from the large pond, a small swamp existed, which has been 
drained, and the soil seems to be good and now bears well, though 
it is probably the same as that formerly existing where the large 
pond now is. 

[Sen. Doc. No. 47] 47 
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It is reasonable to suppose that good land would be formed bj the 
drainage of the swamp or pond under discussion if the muck that 
still remains should be left K this should be the case, the value of 
the land reclaimed would repay the cost of drainage to a great 
extent. 

HORACE ANDREWS, Jr., C. E. 

Albany, Jvly 5, 1884. 
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mud thus exposed being very offensive and at times almost stiflingi 
and in the opinion of deponents very injurions to the public health. 

G. W. LATHAM. 

Sabscrlbed and sworn to, this 20th daj ) 
of November, 1884, before me. f 

Howell B. Converse, 

Justice of the Peace. 

The undersigned members of the board of health of. the town of 
Mentz, Cayuga county, are fully satisfied of the truth of the allega- 
tions embraced in the within afSdavit 

JAMES V. WHITE, Supervisor, 
AUGUSTUS KELLY, Town Clerk, 
H. B. CONVERSE, Justice, 
0. R ALDRICH. 

Board of Health, Town of Mentz. 



The undersigned member of board of health of the village of 
Port Byron is fully satisfied of the allegations embraced in the 
within aflidavit. 

A. D. STEWART, M. D., 

Boa/rd of Health, ViUage of Port Byron. 



S-f 



REPOET ON SANITARY CONDITION OF SYRACUSE. 



To the Board of Health of Syracuse : 

In response to the resolution of your board requesting me to 
make to you a formal statement of the result of my sanitary inspec- 
tion of Syracuse I beg leave to make the following report : 

I visited Syracuse on the 8d of December at the request of 
your board to examine the present method of sewage disposal by 
the discharge of the sewage of the city into Onondaga creek, with 
the view of determining, if possible, whether the pollution of this 
creek with sewage is likely to prove harmful to the health of the 
city ; and if such should seem to bo the case, to suggest some effect- 
ive remedy. In connection with this inspection I was requested to 
examine hastily the present source of water supply. 

In company with Dr. Mercer of your board and Inspector Poll- 
man, I examined Onondaga creek from Belden avenue southward 
into the village of Danforth for some distance above the water- 
works. 

Your city is now said to have a population of some 65,000 people, 
the greater part of whom live on the west side of Onondaga creek. 
To the west of the creek the population has increased rapidly and 
must already be quite lar^e, so that Onondaga creek, which formerly 
nearly skirted Syracuse upon the west, now runs through the popu- 
lated part of the city for a mile and a half. The land on both sides 
slopes down to the creek with such rapid fall as to make the chan- 
nel of this stream the natural receptacle for all drainage. Hence it 
is that as one sewer after another has been built they have found 
natural outlet into this stream, whose bed is from forty to sixty feet 
broad, and whose volume at low water is said to have been equiva- 
lent to a flow of over 16,000,000 gallons per diem before the water- 
works drew off part of the water. 

The water-works are now pumping about 6,000,000 gallons a 
day into the city. In the dry season of the year the greater part of 
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this, often the whole of it, comes from Onondaga creek, so that the 
late summer and antumn flow of the stream has already been les« 
sened from twenty-five to thirty per cent. 

The use of water in your city has very rapidly increased within 
the past five years. It is the opinion of those who have observed 
the matter that the number of water-closets has probably doubled 
within the past five years ; but so many houses are still nnsupplied 
that it is thought that the increase in the number of water-closets in 
the next ten years will cause fully double the amount of sewage to 
enter the sewers that is now discharged into them. 

Until the sewers were generally used for carrying off sewage 
from the dwellings a comparatively small amount of filth was 
brought down into Onondaga creek, but now the amount is steadily 
increasing, while the water in the dry season must decrease year by 
year, owing to the increasing amount taken by the water-works. 

In examining the banks of the creek on December 9, 1 observed 
that so much sewage is even now poured into the stream that de- 
posits of filth are forming on its banks and in its channel. The 
creek has a fall of a little less than one foot in a thousand through 
the city. This slight fall causes a sluggish current, and the volume 
of the stream is so greatly reduced in summer and autumn that the 
slow current is incapable of carrying away the greater part of tho 
solids that come down with the sewage. They are therefore de- 
posited on the bottom and along the shores of the creek. Several 
causes are acting to make the creek fluctuate, and this rise and fall 
of the water teuds to alternately spread the sewage over the banks 
and shallows of the stream, and then with the subsidence of the 
water, to expose it to the action of the sun and air. 

On the day of my visit I found that there was a margin from one 
to four feet wide of a black putrefj'ing organic substance exposed 
along the sides of the creek, and that by some recent rise in the 
stream this had been wet and then afterward exposed to the air. 
This accumulation of sewage along the creek is not always apparent 
until tho thin film of mud which covers and masks it is scraped 
away. It will at once be recognized by any citizen who desires to 
investigate for himself by the inky blackness of the material. 

These foul accumulations are to be found as far south as Adams 
street; but they increase in quantity in coming northward through 
the city. One of the worst places is north of the breweries near the 
New York Central railroad. Even under water these foul masses 
of organic matter are undergoing rapid decomposition, and the sur- 
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face of the stream is broken by bubbles of gas liberated by the pro- 
cess of putrefaction. 

Many of the sewers are emptying into the creek a little above 
the water surface so that the sewer mouths are exposed to the air. 
At Adams street a factory stands close to the bank near the sewer 
mouth, and the owners complain of intolerable stench when the 
wind is from the north or north-west in warm weather. 

The smell complained of at this point is doubtless from the sewer 
itself and not from the creek ; but it would not be practicable to 
give this sewer an underwater exit into the creek that could be 
relied upon to permanently resist the floods and ice of spring with- 
out a large expenditure. At Belden avenue I found a High school 
and another large school situated close to the banks of the stream 
and here the bed of the channel and its sides are most foul. The 
decided smell noticed at this point is, however, due to the gas waste 
which is poured into the creek not far above. 

While the smells observed on the morning of my visit did not 
seem to be from the filth in the creek, which was really frozen at 
the time, these deposits undoubtedly would give off most offensive 
odors in warm weather, and I have no doubt that the stream itself, 
owing to the great amount of putrefying material in its waters and 
in its bed, will become very offensive in hot weather if it has not 
already become so. The fact is that probably 5,000,000 of gallons 
of sewage daily are being poured into the Onondaga creek, and the 
creek itself in time of low water is liable to have a flow of not over 
10,000,000 gallons a day. 

The whole flow of the creek is thus converted into dilute sewage, 
and the solid organic matter discharged from the sewers are not 
carried down to the lake by the sluggish current of the creek but 
are simply deposited in its channel. Onondaga creek has indeed 
become a mere open sewer running for a mile and a half through a 
thickly populated district of the city. 

The enormous amount of organic matter thus deposited in the 
channel fills it and obstructs the waterway so that annual cleaning 
has already been resorted to at large expense. During the next ten 
years it may easily be anticipated that these organic deposits will 
more than double in the quantity accumulated daily. The filth of 
Syracuse is not being disposed off, but is being piled up in putrefying 
masses in the channel and on the shores of Onondaga creek, pol- 
luting the stream until it is already so impure as to be little better 
than sewage. These conditions are most dangerous to the health of 



390 [Senatb 

the city. Sooner or later filth diseases will become epidemic along 
the course of the stream and spread into other localities. That 
some epidemic has not already occurred is probably due to the fact 
that the evil is of such recent origin ; but immunity from the con- 
sequences from such accumulation of filth as now exist in Onondaga 
creek cannot long be expected to continue. 

Kemedy. 

It has been proposed to wall the creek and arch it, making tlius 
a great closed channel over which buildings could be placed. No 
plan could be worse than this in its probable consequences to health. 
An arched channel to carry the enormous fioods which come down 
into Onondaga creek, in which the water rises ten feet, must neces- 
sarily be very broad. In time of low water the stream would be 
very shallow, the current sluggish and shoals of putrefying filth 
would lie in its course. These shut out from the sun and air would 
become most activo sources of disease, and the contaminated cur- 
rents of air and gas would find escape into the buildings upon and 
near the channel. The work would be a very costly one and the 
channel would very soon fill up with the accumulations of silt and 
filth from the sewers. It would be impossible to clean these out 
except at great expense, and the work would prove a very costly 
sanitary and engineering failure. 

Another and more feasible proposition has been to leave the main 
channel open but to excavate in the middle of it an inner channel 
having walled sides ; the cross section of this channel being such 
that it would be filled with water in time of low water, while in 
the time of high water the flood would spread into the larger chan- 
nel of the present stream bed. This is merely a proposition for an 
open sewer down the center of the present channel of Onondaga 
creek. A sewer with walled sides and no top. The sanitary result 
of this plan would be nearly as bad as that of the plan just men- 
tioned. The sewage in the creek whenever raised by floods would 
spread over the surrounding channel, and as the water receded into 
the center waterway between the walls, deposits of filth would be 
left on the surrounding shores there to breed disease in the heat of 
summer. The walls too of the central channel wonld soon cease to 
be water tight and the ground about would be soaked with sewage. 
In addition to this, the stream itself would throw off gases and 
organic matter detrimental to health. The organic matter is thrown 
off from the surface of a stream of sewage when it is broken either 
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by the rippling of the wind or by a rise of bubbles of gas from the 
putrefaction of the organic matter. The air over every such stream 
may become charged with these exhalations, which, by gentle wind 
currents, may be carried to dwellings qnite a distance from the 
stream of sewage. Experience has shown beyond question that it 
is dangeroas to health for people to live in the neighborhood of 
pools or streams of sewage. The emanations from such bodies of 
water are dangerous beyond question. There is bnt one safe way 
of carrying sewage through a populated district, and this is in a 
closed condait or pipe so smooth and so thoroughly flashed that 
none of the matter carried in suspension shall be deposited and 
decomposed. 

For this reason I consider that the only method of disposing of 
the sewage of Syracuse is to build an intercepting sewer on each 
side of Onondaga creek into which all the city sewers shall empty. 
Such intercepting sewer should be constructed with a view of being 
extended to the southward far enough to take the sewage from the 
farthest southern limit of Syracuse in its future developments. 
Already the village of Danforth has grown so as to be practically a 
southern extension of Syracuse on the south, and there are some 
1,500 people in the village. Soon sewers must be built there, and 
unless out- fall is found for them through the sewers of Syracuse, 
the sewage will be turned into the creek greatly to the detriment of 
the health of the city. It is therefore wise to so plan the outfall sewers 
of Syracuse that they may furnish the outlet for all the sewage of 
the population immediately to the south. The problem is not a difficult 
one. The first intercepting sewer needed is the one on the east side 
of Onondaga creek. Outfall for it can be found in Onondaga creek 
below Belden avenue, where the fall and volume of Onondaga 
creek are so great that the sewage discharged into it will be carried 
down into Onondaga lake, or deposited so far from dwellings that 
little harm will result. If the salt flats should ever be populated it 
would only be necessary to extend the intercepting sewer northward 
to the lake one and one-half miles. The intercepting sewer should 
probably go as directly as possible from Belden avenue bridge to 
Franklin street near the canal. The exact route could only be 
determined by a careful survey ; but it is extremely important that 
this sewer should have no sharp bends and be unusually straight in 
order to carry as large a volume of water as possible. Any bend in 
the sewer between the canal and Belden avenue should be curves of 
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. large radii, or the flow of the whole sewer would be checked. From 
the canal the sewer may be straight along Franklin street to the 
armor jy and then passing under the armory be continued along Beaver 
street, and thence into Cortland avenue. On the west side of the 
creek, West street and Johnson street aSord excellent route for an 
intercepting sewer. 

The sewer on the east side should cert<iinly not be less than six feet 
in diameter at Adams street. The fall of the sewer can be one foot 
in a thousand from the south line of the city to Belden avenue, and 
a little more than this from Belden avenue to the lake. A sewer of 
this size and fall will of course not carry the storm water, which will 
come down in times of flood ; but overflows can bo arranged by 
which the surplus water may escape into the creek. Such intercepting 
sewers will relieve Onondaga creek of the greater part of the filth 
that is now poured into it, and there will be little difficulty in keep- 
ing its channel in a proper sanitary condition ; but without the build- 
ing of intercepting sewers it needs no prophet to predict that sooner 
or later the health of the whole city of Syracuse will suffer from the 
accumulations of filth in the creek channel. I therefore strongly 
recommend that the necessary surveys and plans should bo made for 
this work so that it may be undertaken at the earliest possible moment. 

Water Supply. 

The water supply of Syracuse is mostly taken from Onondaga creek 
in the village of Danfortb, just south of the city. Although for part 
of the year streams and springs on the neighboring hills contribute 
to fill the reservoirs. The water from the creek in passing into the 
pump-wells percolates through a rough filter composed of sand. This 
is used until it becomes so clogged with accumulations that the water 
will no longer pass through it. The sand is changed about once 
every two years. Such a filter is of little use except to take out the 
coarser particles contained in the water. The organic matter accumu- 
lating in this sand may decompose and the water that enters the 
pump wells may contain a larger amount of organic matter than that 
in the stream. A filter long in use becomes exceedingly dangerous 
from these accumulations of organic matter. The sand filter used 
at Syracuse water-works ought undoubtedly to be changed much 
oftener than it is. 

As regards the purity of Onondaga creek, I was unable to make 
the necessary extended examination of the sources of pollution of 
the stream except in the immediate neighborhood of the water-works. 
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The nataral drainage of the village of Danforth is into Onondaga 
creek, part of it above and part of it below where the in-take of the 
water- works is situated. The village is extendinoj np the stream. 
Already it is qnite possible that four or five hundred people are 
living in the village on the surface which drains into Onondaga creek 
above the water- works. These dwellings are none of them more than 
half a mile from the stream. The soil of the vallej is porous, con- 
sisting of sand and gravel. Cess-pools and privies are used throughout 
Danforth. There is little doubt that the ground water aqd the 
ground air under the village is being polluted with this filth, and 
that the flow of the ground water in the southern part of the village 
is toward Onondaga creek. There is, therefore, a constantly increas- 
ing danger that the filth and the germs of disease from the village of 
Danforth may pass into Onondaga creek above the in-tako of the 
water supply. This difficulty can be remedied by taking the water 
from a ])oint on the creek so far south as to avoid the contamination 
at least from the districts forming the suburbs of the city. In addition 
to this a system of inspection should be kept up along the creek and 
its branches to prevent the pollution of the stream at any point along 
its course, otherwise the water supply of the city is at the mercy of 
any one who may carelessly build pig-pens, stables or privies over 
or near the channel. 

In case typhoid fever should break out in some settlement above 
Syracuse and near the stream, and the excrement of patients should 
bo washed into the channel, or should the waste water that has been 
used in washing the clothing of typhoid patients be thrown into the 
stream, there would be danger that the disease would be communica- 
ted to the susceptible people in the city through the water supply. 

A large number of cases are on record where epidemics have been 
caused by a very small amount of typhoid poison reaching the water 
supplies of towns. Where a water supply is taken from a creek 
running through a valley settled as thickly as that of Onondaga 
creek a constant inspection is necessary to prevent danger, and even 
such measures may not always be successful. 

Fayette Street Sewkr. 

Complaint was made of the bad odors from the Fayette street 
sewer, and I have already suggested to your Board that plans should 
be made for the thorough ventilating and flushing of all the city 
sewers. The thorough ventilation of the sewers is absolutely neces* 
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sary to insare the health of the city. The death-rate of Sjracnse is 
not large ; but there is danger that, with the greatly increased use 
of the sewers for the carrying of excremental matter, the health of 
the city will not be what it has been in the past unless means are 
taken to keep the sewers dean and well ventilated. 

JAMES T. GARDINER, 
Chairman of Committee on Drainage^ Sewerage and Topography. 



At a special meeting of the State Board of Health, held at Albany, 
December 17, 1884, the above report of Director James T. Gardiner 
was presented and approved. 

ALFRED L. CARROLL, M. D., 

Secretary. 



REPORT ON THE ALBANY BASIN. 



To the State Board of HedUh : 

On the 24th day of September a petition was transmitted by the 

Governor to the State Board of Health, from a large number of 

prominent citizens of the city of Albany, setting forth that the 

Albany basin was in a condition dangerous to the lives and health 

of the people. As this basin is part of the Erie canal and the 

property of the State, the petitioners arged that the State Boa]*d 

of Health should investigate the sanitary condition of the basin, and, 

if found to be bad, should recommend the proper remedies. The 
petition was referred to the committee on drainage, sewerage 

and topography, and an investigation at once begun by the chair- 
man of the committee, Director James T. Gardiner. This prelimi- 
nary investigation proved that the basin was in a condition liable 
to injure the health of all brought within its influence, and that 
this influence was exerted in two important directions. 

The principal sewers of Albany were found to be emptying into 
the basin, and the organic material brought down in them had so 
filled it, that at low tide largo sewage flats were exposed, while the 
whole water surface was found to be bubbling with the gases of 
putrefaction liberated from the bottom at low and half tide. Beside 
the evil effects which must result from the exposure to the heat of 
the sun of large masses of sewage, and of a large extent of polluted 
water, it was found that this polluted water probably reached the 
point of intake of the city's supply from the river. These con- 
siderations induced the chairman of the committee to order a survey 
made of the basin showing its condition at low tide, and also a 
series of experiments on the current of the river, which should 
determine whether or not the waters of the basin reached the intake. 
These surveys and experiments were made by Mr. Horace Andrews, 
0. E., and his re[>ort and maps, together with a detailed account of 
the current experiments, are appended to this report. The Secretary 
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of this Board has also made microscopic examinations of tb^ cliarao- 
ter of the specimens taken from the bottom of the basin. We will 
briefly sum up the condition of the basin, describe its relations to the 
health of the city, and recommend such remedies as seem necessary 
for the preservation of the public health. 

Report. 

The dock front of Albanj is a curve concave toward the city. 
Across the chord of this arc is built a pier about four thousand feet 
long, parallel with the current of the river, leaving between it and 
the dock front proper a basin four thousand feet long and from one 
hundred and fifty to four hundred and fifty feet wide, containing 
some thirty aci*es. Into the northern end of this basin opens the 
Erie canal. The pier has in it three openings : one at the northern 
end ; one opposite Maiden lane, through which ferry boats enter ; 
and one at the southern end. This basin was intended as a harbor 
for canal boats, and it was expected to maintain in it seven feet of 
water at low tide. The basin has, however, become filled with 
mineral and organic matter from two sources, so that now at low 
tide from five to six acres of the bottom are laid bare and the re- 
mainder of the basin has become so shallow that it is not navigable 
at low water except where, by constant dredging, sufficient depth 
is maintained. It has been filled at the northern end and along the 
pier largely by silt brought down by the Hudson river in time of 
fiood. This deposition of silt in quieter waters is a process now 
going on behind all of the piers that have been built for the rectifii- 
cation of the channel of the river. The second cause of the filling 
of the basin is the fact that fifteen sewers of the city of Albany 
empty into it. These fifteen sewers drain seven hundred and fifty 
acres of the most thickly populated part of Albany, carrying off the 
waste of some thirty-two thousand people. Mr. Andrews estimates 
that twelve hundred cubic yards of material are annually brought 
down into the basin by these sewers, of which probably at least half 
or six liundred cubic yards are deposited in the basin. The exami- 
nnti »ns of the deposits show that over a large part of the basin the 
bottom is a mass of black decomposing organic matter, filled with a 
writhing mass of worms and microscopic organisms. So great is the 
amount and so rapid is the rate of decomposition in this mass that 
as the tide falls and the pressure is removed, the gases of decompo- 
sition rise to the surface of the water, which bubbles and breaks 
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constantly, throwing into the air both the gases and the organisms, 
which probably rise with the gases of putrefaction. The Albany 
basin has, in fact, become a gigantic cesspool nearly filled with rot- 
ting filth. This filth is not merely at the mouth of the sewers, but 
is found out to the very channel of the river. The water of the 
basin is not only polluted with the waters of the sewers, which 
bring down in solution an enormous amount of filth, but the filthy 
deposits of the bottom of the basin are constantly stirred into the 
waters by the movement of steamboats, which sometimes throw up 
the bottom in black masses as large as a hat. The air currents which 
pass over this basin at low tide are contaminated not only by con- 
tact with several acres of decomp>osing sewage, but the water surface 
itself is giving off to the air gases and organic matter which are lia- 
ble to become a fruitful cause of disease. A glance at the map will 
show how many people are exposed to these influences. Stanwix 
Hall and the Delevan House stand within a few hundred feet of the 
basin. Two railroad stations are close upon its banks ; the principal 
ferries and steamboat landings are either in the basin or close to it ; 
some of the principal business houses of Albany are on the docks; 
hundreds of the young men of Albany have the boat-houses of their 
boat clubs in the Albany basin, and in summer go down to their 
boats at night and morning, the very hours when the miasms of the 
basin are most liable to affect them. There can be no question that 
the maintaining of a gigantic cesspool, thirty acres in extent on the 
principal water front of the city of Albany, is contaminating the air 
of that part of the city and needlessly endangering the lives and 
health of all who are brought within its influence. 

Water Supply. 

The polluted waters of the Albany basin are not only con- 
taminating the air which passes over them, but are almost cer- 
tainly reaching the city water supply. The intake pipe for the 
pumping works passes under the basin and draws its water from the 
pier front, twelve hundred feet above the Maiden lane opening into 
the basin, that is, twelve hundred feet above the ferry slip. The 
channel passes close to the pier. It is twelve and one-half feet deep 
in its center, and the center of the channel is only one hundred and 
twenty-five feet from the intake pipe. It is a mistake to suppose 
that the water of the Hudson in front of Albany runs always down 
the river. The fall from Albany to New York is so slight that 
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throngh many months 6t the year the tidal effect of the flood tides 
at Albany overcomes the natural southward current of the river, 
and for three hours of each tide the current is reversed and runs 
from south to north. The detailed experiments of Mr. Andrews, by 
which this is proven, are given in the appendix of this report 
These experiments merely verify a former series of experiments 
made under the United States engineers when Captain Willard was 
in charge of the oflSce in Albany. The results of Captain Willard's 
experiments have never been published, and we have been unable 
to get the notes of his results, but at the time they were made he 
verbally communicated them to the chairman of this committee. 
They are thoroughly in accord with the results reached now by Mr. 
Andrews. Tlie present State Engineer and Surveyor has also made 
experiments in this direction and reached the same conclusion. 

Mr. Andrews' experiments show that the flood current at the time 
of his observations set to the northward thirty-four hundred feet, 
running about three hours ; not merely the surface current, but the 
current at mid depth; and sometimes, as his results show, the current 
at mid depth did not run in the same direction as the current on the 
surface. The observations were taken in the channel, where, of 
course, the northward flood tide Las the greatest amount of current 
to overcome. It took about one hour for the water in front of the 
Maiden Lane outlet of the basin to reach the inlet pipe of the water- 
works. For two hours, therefore, the water which had come from be- 
low the Maiden Lane outlet of the basin was running northward past 
the intake pipe, and then when the tide turned this water ran back in 
about an hour. It appears, therefore, that for three hours of each 
tide the water pumped into the city is water which has come from 
below the Maiden Lane outlet of the Albany basin. This water, it 
will be remembered, is the water which the basin has emptied out 
in the last hours of ebb tide. It contains the dregs of that basin, 
for the water which flows from it at the end of ebb tide must be the 
most polluted, and this is the water which is carried northward and 
passes and repasses the intake pipe of the city water-works. The 
fact that the center of the channel lies one hundred and twenty-five 
feet out from the front of the pier, and that the most rapid current 
is in the center of the channel, will tend to keep the water emptied 
by the basin on the west side of the channel ; that is, the water that 
lciive3 the basin toward the end of ebb tide would not naturallv cross 
the channel toward the east side of the river, but would be kept 
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along the west shore, and when the current sets to the northward it 
will flow in a stream between the channel and the pier, and possibly 
be delivered to the water- works with comparatively little dilation. 
The pumps of the water-works are kept going for some twenty hours 
each day, without any reference to the state of the tide. Beside the 
pollution from the Maiden Lane outlet of the basin a certain amount 
of water is poured out at the northern end and reaches the water 
supply on the ebb tide; this amount varies with the season. When 
little water is being discharged from the Erie canal, as in winter, 
the flow of the polluted water from the north end of the basin will 
bo larger than at other times. The river above the basin is also 
polluted by the entrance of Patroon creek, bringing with it the 
sewage of quite a large population. Some have supposed that the 
polluted water from the Albany basin would purify itself before 
reaching the water-works' intake. But this is simply impossible. 
The water coming from the sewers and the water of the Albany 
basin not only contain a large amount of organic matter and sewage 
in suspension, but a very large amount in solution. The suspended 
matter has different specitic gravities. The coarser particles are 
deposited soon after the sewers discharge into the basin, but the 
flner particles are carried on and float in the current for a long time. 
The character of the de[>osits at the Maiden Lane opening into the 
river channel show that a large amount of organic matter is carried 
as far as this point. The stronger the current the greater its capa- 
city to bear up the particles carried in suspension. Sewage matter 
which would be deposited in the still waters of the basin would at 
once be floated along if it passed into the current outside of the pier. 
While comparatively large masses of sewage are deposited inside of 
the pier there is little de[>osited outside of the pier, because the cur- 
rent is strong enough to bear it up and carry it on into some stiller 
portions of the river. Were it not that the channel of the river 
runs immediately outside of the pier, sewage dofKxtits would form 
there also. Impurities which are in solution in the water and which 
constitute more than half of the pollutions from sewage, of course 
do not settle. They can only be removed by oxidation, and such 
oxidation certainly will not take place in the short distance of twelve 
hundred feet between Maiden Lane opening and the water-works' 
inlet. The impurities, therefore, which are reaching the water supply 
of the city of Albany are the suspended matters which are floating 
in the water, and the soluble matters which constitute a large poF- 
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tion of the filth discharged from the sewers. For six hoars evei^ 
day a mass of polluted water which is poured out of the Maiden 
Lane opening of the Albany basin and out of its southern end ifi 
drifting by the intake of the city water snpply and is pumped up 
for the use of the citizens. As the basin grows shallower the waters 
become more and more polluted both on account of the accumula- 
tions of filth and from their being constantly stirred by the paddle 
wheels of steamboats. Whatever may have been the pnrity of the 
water when the water-works first took their water from the river, 
there is every probability that it is now polluted for many hours of 
the day. 

Kemedy 

The remedy for these evils is very simple, although it may be 
expensive. So long as the Albany sewers continue to empty into 
the basin it will rapidly fill with filth and be a nuisance. The city 
of Albany should build an intercepting sewer parallel with the river 
into which all the sewers of the city should empty and which should 
carry the sewage to some point so far below the city that it would 
not return along the city front with the up-flowing current of the 
flood tides. The basin itself should be either dredged out or filled 
up, w^liichever may be most for the interests of navigation and 
commerce. The basin was established for the convenience of com- 
merce, and the question whether it should be maintained or done 
away with should be settled by the authorities who have these 
interests of the State in charge. The Superintendent of Public 
Works, the State Engineer and Surveyor, and the citizens pecu- 
niarily interested in navigation, as well as the United States 
authorities who have been studying the preservation of the channel 
of the river, are all better fitted to judge of this question than your 
committee. There are strong reasons why it would be better to 
keep the basin open. But either the cleaning of it out or the 
proper filling of it would answer the sanitary requirements of the 
case. Something should be done at once to prevent the exposure 
at low water of the five or six acres of sewage flats, whose area will 
doubtless be increased during the coming season. It is the judg- 
ment of your committee that reasonable time should be given tlie 
city of Albany to build an intercepting sewer, and that, after that 
time has elapsed, the city should be forbidden to discharge any 
more sewage into the Albany basin. The building of an inter- 
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cepting sewer is, in our judgment, essential to the proper disposal 
of the sewage of Albany. If it is decided to dredge the basin, it 
ought to bo done as early as possible in the coming spring, when 
the current of the river is so great as to overcome the flood tide, so 
that no water from the basin shall reach the intake of the city 
water. When the dreds^ing is going on, the water of the basin will 
be most grossly polluted, and the danger to the water supply of the 
city will be very much increased, provided it should reach the 
pumping-works. The filling of the basin would be a comparatively 
slow process, and it is doubtful whether, if done at all, it would be 
accomplished in time to prevent danger during the coming season. 
In view of the fact that the best authorities anticipate the coming 
of cholera to the country, it seems desirable that, whatever plan is 
decided upon, the sewage flats, at present exposed in the basin, 
should be dredged in the early spring, so that none of the bottom 
of the basin, especially the southern half of it, would be exposed to 
the sun. The legislature should provide the means for the execu- 
tion of this work by the Superintendent of Public "Works as early 
as the opening of the spring will allow. The postponement of 
the work until a time of low water would greatly endanger the water 
supply of the city. 

Other Water Supplies. 

While the cleaning of the Albany basin, and the diverting of the 
sewage of the city by an intercepting sewer would greatly improve 
the water supply of the city of Albany, it is by no means clear that 
it will be safe to take water from a river polluted by the sewage of 
thousands of people a few miles above Albany, in Troy, West 
Troy, Lansingburgh and other towns. Sanitary science during the 
last ten years has made great advance. It is now known that many 
of the waters which have carried into cities and towns deadly 
epidemics of typhoid fever and other zymotic diseases, show no 
impurity which chemistry is able to detect. The zymotic poisons 
are matter in some form, whether they be living organisms or not, 
which are too delicate to| be detected by chemistry. The fact that 
the river water of Albany, when first taken for the water supply, 
appeared chemically to be reasonably pure, is no proof whatever 
that it does not carry, or may not carry, the germs of disease 
into the system" of every one who drinks it. The investiga- 
tions of this board into the epidemic of typhoid and typho-malarial 
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ferer in Bath, Steuben comity, during tlie past joar, sliowed tliAt 
the wells of Bath wure uiiqiicBtioiiably polluted with the 6ewa^ of 
the town, and that the drinking of those polluted wells wita the 
cause, or the favoring condition, of the terrible epidemic; and 
Awhile the chemical analyses of these waters failed to show any 
nnnsiial impurity, when placed nnder the miscroscope that their 
poUnted character conld be easily detected, they were fonnd swarm- 
ing with bacterial life. The spread of typhoid fever by wells, eprings 
or streams containing specific poison of disease, has been denion- 
etrated by innmnerable cases both in 'this conn try and in Europe, 
but chemistry has never been able to detect the poison. The 
waters may have the usual chemical purity, and yet be deadly to 
ten per cent of the people who drink of them, as was the case in 
Bath; while in other eases water chemically impure is sometimes 
drunk with impunity by great luimbera of peojile. The experience 
of the past ton years has clearly demonstrated that the chemical te«t 
cannot detect the specific poisons of the zymotic diseases ; and, 
therefore, the results of chemical analyses of the water of the Hud- 
son river are no proof as to its safety for drinking purposes. The 
danger of pollution of the water of the Hudson river by specific 
poisons of the zymotic diseases will continue to increase in propor- 
tion to the population on the banks of the river above the city of 
Albany. Should there be a severe ontbi"eak of cholera in Troy, 
Sonth Troy or West Troy, or North or West Albany, during the 
coming season, no one could feel certain that the germs of cliolera, 
or the specific poison, whatever it may be, would not reach the 
water supply of Albany. In view of these facts, your committee 
have already recommended that the city of Albany take measures 
to ascertain whether a pure supply of water, or a supply safer from 
pollution, cannot be obtained from some other source. After careful 
inquiry we cannot learu that the various possible sources of water 
supply to the city of Albany have ever been scientifically investigated. 

Conclusion. 
In view of the facta above stated we eonchide, that the Alb 
basin, in its present condition, is a nuisance endangering the health 
of the citizens of Albany, and of all persons brought within it« 
influence, by the effluvia emitted from the sewage deposits at lojr 
tide, and by probable contamination of the water supply of tl 
of Albany ; that in view of the fact that the Albany basin i 
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of tho Erie canal, and, therefore, the property of the State, it is 
the duty of the State either to clean out the basin or to fill it up, 
abating the nuisance by whichever means may be best for the inter- 
ests of commerce and navigation, to serve which the basin was con- 
structed ; that as the principal cause of the Albany basin being a 
nuisance is the pouring into it of the sewage of the city of Albany, 
the use of the basin as a receptacle for the sewage of the city of 
Albany should be forbidden by law, giving reasonable time for the 
city to construct an intercepting sewer, which should deliver its 
sewage below the city ; that the water supply of the city of Albany 
is probably now contaminated by the polluted waters of the Albany 
basin ; and that, while the cleaning of the basin and the building of 
an intercepting sewer will very much lessen the danger from pol- 
luted drinking water, yet the fact that such a large population 
deliver their sewage into the river within six miles above Albany, 
renders it desirable that a supply of water less liable to contamina- 
tion should, if possible, be found for the city. In view of these 
conclusions your committee recommend : 

First That the Governor declare the present condition of the 
Albany basin a nuisance dangerous to health. 

Second. That he order the Superintendent of Public Works to 
dredge the basin as early in tho spring as the work can be executed, 

to such a depth that at low water there shall be at least three feet 

of water covering the entire bottom. 

Third. That he prohibit the city of Albany from pouring any of 

its sewage into the basin after January 1, 1886. 

JAMES T. GARDINER, Chairman, 
ERASTUS BROOKS, 
GEORGE W. COOK, M. D., 
EDWARD M. MOORE, M. D., President, 
ALFRED L. CARROLL, M. D., Secretary. 
Committee an Drainage, Sewerage and Topography. 

Qn motion, the report and recommendations of the committee 
were unanimously adopted by the Board and ordered transmitted to 
the Governor, 

ALFRED L. CARROLL, 

Secretary. 



^ 



I 



APPENDIX. 



PETITION. 

September 23, 1884. 

To the Honorable Grovee Cleveland, Oovei*nar of the State of 
New Fork: 

We, the undersigned, citizens of Albany, earnestly appeal to you, 
petitioning that you will direct the State Board of Health to inves- 
tigate and report upon the following facts : 

The canal or harbor connecting with the 'Hudson river, and 
known as the Albany basin, has shoaled and silted up so that little 
or no current passes through it, and banks of foul mud alternately 
covered and exposed by the tides, and emitting inoxious gases, are 
impediments to navigation and above all serious dangers to the pub« 
lie health. 

This evil exists where much business and where the means of 
public recreation are concentrated, and we respectfully ask that 
immediate relief be afforded by dredging away the poisonous mud, 
or such other works as are necessary for the public safety. 

EGBERT GEER, 108, 109, 110, 111, 112, 114 

and 115 Pier. 
D. W. HERRICK, 98, 99, 100, 101. 
R P. LEWIS & SON, 2, 4 and 8 State st. 
M. G. STONEM AN & SON, 55 and 56 Quay st. 
A. P. W. PAPER GO., Hudson ave. and Quay. 
STEPHEN H. PARSONS, Dean and Exch. sts. 
HARVEY A. DWIGHT, 117 Pier. 
A. M. COMBS, 118 Pier. 
G. H. WAGGONER, 46 Quay street. 
P. CUSHMAN & CO., 376 Broadway 

STATE OF NEW YORK: 

Executive Chamber, \ 

Albany, September 23, 1884. ) 

Respectfully referred to the State Board of Health. 

DANIEL S. LAMOlsT, 

Private Secretary. 
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To the Hon. Grover Cleveland, Oove^mor of the State of New 
York: 

We the undersigned citizens of Albany, earnestly appeal to you 
petitioning that you will direct the State Board of Health to investi- 
gate and report upon the following facts : 

The canal or harbor connecting with the Hudson river, and known 
as the Albany basin, has shoaled and silted up so that little or no 
current passes through it, and banks of foul mud alternately covered 
and exposed by the tides and emitting noxious gases are impedi- 
ments to navigation and above all serious dangers to the public 
health. This evil exists where much business and where the means 
of public recreation are concentrated, and we respectfully ask that 
immediate relief be afforded by dredging away the poisonous mud 
or such other works as are necessary for the public safety. 

Robert W. Gibson, H. R. Pierson, Jr., 

Robert Shaw Oliver, B. Fernow, 

Abm. Van Vechten, Jr., O. W. Meyrowitz, 

H. L. Thomas, Geo. H. Thacher, Jr., 

Frederic L. Mix, W. B. Wackerhagen, 

Mohiccm Canoe Cluh^ 



Chas. Piepenbrink, 
Geo. P. Whitney, 
H. W. Garfield, 



J. B. Keith, 
F. A. Wheeler, 
Robert H. Kelly, 
R. C. Case, 
F. H Case, 
Chas. L. Garfield, 
John Weyrich, Jr., 
Max Kurth, 
Richard Hunter, 
John F. Kennedy, 



T. W. Cantwell, 
James Hunter, 
Wm. G. Janes, 

Mutual Rowing Club, 

Edward Carroll, 
Matthew Dnggan, 
Thos. Ritchie, 
William Buchanan, 
Andrew V. Thornton, 
John S. Poslie, 
William Ellsworth, 
Peter Snyder, Jr., 
S. H. Shattuck, 
G. P. Reisel. 



REPORT UPON THE CONDITION OF THE ALBANY BASIN WITH 

SUGGESTIONS AS TO ITS IMPROVEMENT. 

James T. Gardiner, Esq., Chairman of Committee on Draina4/t\ 
Sewerage and Topography : 

Sir — In accordance with your instructions, I have prepared maps 
showing the hydrography and surroundings of the Albany basin 
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and the entire sewerage system of Albany. I have also 'made such 
experiments in regard to the tidal currents of the Hudson river as 
seemed necessary, in order that the question of the disposal of sew- 
age now flowing into the basin could be properly discussed. 

The results of my examinations are embodied in the accompanying 
report, which is herewith submitted: 

Present CoNDmoN of the Albany Basin. 

The Albany basin was formed some fifty-five years ago, by the 
construction of a long and nearly straight pier in front of the con- 
cave water-front of Albany. 

Free access to the river is obtained both at the north and the 
south ends of the basin, and also through a large opening subse- 
quently made in the pier opposite the foot of Maiden Lane. 

The basin thus formed, by the pier on the east and the water 
front of the city on the west, is about four thousand feet long and 
varies in width from one hundred and fifty feet to four hundred and 
fifty feet. 

The entire area of the basin is about thirty acres. The Erie canal 
enters the basin near its northern end by means of a double lock. 
Two bridges, one at the foot of State street and one at the foot of 
Columbia street, give means of access to the pier and to the numer- 
ous ware-houses built upon it. The shore ends of the two railroad 
bridges crossing the Hudson river are supported by piers placed 
within the basin. The available water front of the city is enlarged 
very considerably by means of the basin. A sufficient depth of 
water for the shipping is only retained at the'river front of the pier 
through the natural scour of the current, and it becomes necessary 
to dredge in front of such places within the basin as are needed for 
dock purposes. 

Oauses Tending to Fill the Basin. 

Various agencies are constantly at work tending to shoal the 
water of the basin, so that at very low water five or six acres of flats 
are bare. It is very evident that the pier acts in precisely the same 
manner as the other longitudinal dikes which have been built for 
the purpose of improving the channel of the river ; and the basin 
is in very much the same condition as the areas behind the dikes. 
In times of freshet, when the river watcra hold lauch matter in sus- 
pension, by virtue of their great velocity, a deposition of silt takes 
place behind the dikes, where the current is comparatively slow. In 
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the Albany buBin the velocity of the current will natnrally be ratfa 
less than in the channel, and it ia further retiii-ded by the large 
number of piers of the varioiia bridges. The deposit from the above 
mentioned cause would be a Hne sand or silt, and snch a deposit is 
plainly visible at low tide ill some places within tiio basin, especi- 
ally along iho west side of the pier, between Columbia street aud 
the upper railroad bridge. 

Freshets, however, ocenr rarely and are of limited duration, 
moreover, tlic flats bare at low tide are, to a great extent, composed 
of a black, slimy mnd, teeming with myriads of small worms and 
filled with organic matter. Gases from this vile inud can bo seen 
bubbling up through the water in nearly ail parts of the basin, 
the tide falls and the prcssore ia diminished. 

It will he of interest to make an estimate of the amount of 
matter bought down to the river by means uf this citysewera. 
can h(! seen from an inspection of the accompanying maps, ibero ara 
fifteen sewers emptying into the basin. These sewers receive the 
drainage from seven hundred and thirty acres of the most densely 
built portion of the city, containing thirty-two thousand inhabitants. 
. The solid matter brought down in tho sewers is partly wasiied trom 
the streets by rains, but to a greater extent is composed of exci 
mentary and other matters from household waste, A moderat 
heavy shower of one-fourth of an inch of rain over the wh 
watershed would bring at a low estimate as much as fif\y- 
thousand pounds of street washings into tho basin. At ono hi 
dred and twenty pounds to the cubic foot this would anioimt to ft 
hundred and ninety cubic feet. The solid matter of all kinds fi 
bouse waste, not dissolved but held in suspension in tho sewer wal 
would amount to at least eight thousand pounds, or eighty ci 
feet daily. 

Assuming that sliowera, amounting to one-quarter of a 
over the whole area of seven hundred and thirty acres draining ii 
the basin, would occur ten times in a year, there would be 
thousand nine hundred cubic feet of street washings, besides twi 
nine thousand two hundred cubic feet of solid matter from lioi 
waste, brought into the basin in the course of a yciir. If only 
half of this matter is deposited in tho basin, it would amount 
yearly tilliug of six hundred and thirty cubic yards of the i 
material imaginable. For many years this mass of pollution, 
amount of which has just been approximately estimated, has, ti 
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appearances, oeen accamnlating in the basin ; being removed only at 
such places as were needed for dock purposes and for navigation. 

It is therefore not without reason that numerous residents of Al- 
bany call for relief from the sickening odors of the basin, claiming 
that it has become a public nuisance, and is detrimental to health. 

Possible Contamination of the CrrY Water Supply. 

It has been proved by various analyses of sewage that a nluch 
larger portion of mineral and organic matter is actually dissolved in 
the water than is held in suspension. The dissolved impurities will 
not be deposited in the basin, and before considering any plan for 
improving its condition it will be expedient to inquire whether the 
present method of disposing of the sewage can be a cause of pollu- 
tion of the city water supply. 

The Hudson river is the principal source of water supply to the 
inhabitants of Albany, and no methods of getting rid of the sewage 
now flowing into the basin, or of otherwise improving the sanitary 
condition of the latter, should be recomm'ended that will make the 
danger of contamination of the water supply greater than it is at 
present. 

The river water is brought to the pumping works by a conduit 
miming along Quackenbush street, under the basin and through the 
pier to its river front. 

The opening on the face of the pier is about four feet below low- 
water mark, the water at the face of the pier being nine or ten feet 
deep at low tide. The center of the channel, which is here about 
twelve and one-half feet deep, is only one hundred and twenty-live 
feet from the face of the pier. 

The Patroon's creek, which carries considerable sewage, empties 
into the river about three thousand feet above the water inlet. With 
this exception all the Albany sewage is discharged either into or 
below the basin. ' , 

The most important question to consider, therefore, is whether 
any of the matters dissolved in the sewage, as well as the lighter 
suspended solids, can be carried up the river by the flood tide. 

It is the opinion of many of those best informed on the subject 
that the water of flood tide njoves up the river for several hours, 
except in times of freshet when the tidal action is imperceptible. 
(■»en. John Newton, now chief of the U. S. Corps of Engineers, 
says, in contrasting the flood tide of the Hudson near Albany with 
the ebb: " The current of flood tide is more limited in its power. 
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but Las anfflcient force -whon concentrated on a point, bend or shoal 
to cut it awaj," and in making f'urllier relerenca to ibe sume sub- 
ject, he says : " The velocity of the flood ctirrenta at Albany have 
been probably niach underrated. It is certain that between AlbaDv 
and New Baltimore Iwtli flood and ebb have, under moat eirwnm- 
slaneca, sufSeient force to move light materials." 

Theao views were corroborated by observations taken twelve years 
after the remarks above iiuoted were written, in 1878, by the U, S. 
engineers opposite the lower part of the eily. A veiy perceptible 
current was observed moving up the river at mid-depth at each flood 
tide. 

To further investigate the ciirrentB of flood tide under various 
conditions I have made experiments, an account of which is ai>- 
pended to this report. 

The conclneion reached from the experiments is that the down- 
ward current of the river is entirely overcome by that of the flood 
tide and, under ordinary cirenmatancee, the entire volume of water 
then flows lip stream, even with a head wind. Under favorable 
circumstances the water is carried northward 3,400 feet, and perhaps 
farther at timca. 

The upward flow commences gradually and is not apparent in tlie 
channel till the tide has risen considerably at the shores; it lasts 
about three hours and terminates much more abruptly than it com- 
menced. The downward flow in the channel begins alter a verj 
short period of slack water, and very soon after the tide has com- 
menced to fall at the shores. 

It is quite evident tiiat the sohiblo matters of sewage entering the 
river, even as far below the basin as Madison avenue, may at timc8 
be carried up to the water inlet. The polluted water inside of tho 
basin may bo brought into the river through the ferry opening at 
the foot of Maiden lane, and also at the eonthern end of the basin, 
by the ebbtide, and afterward be easily carried by flood tide to the 
water inlot, which is only 1,200 feet above the ferry opening. 

The water within the basin is very badly polluted, and at each 
ebb tide it flows out into the river, through the openings mentioned, 
until the water in front of the lower end of the pier is thoroughly 
contaminated. The steamboats passing constantly In and out of the 
basin, and along the river, serve to mix the dissolved sewage aa well 
as the lighter matters held in siispeosion with the water. 

When the tide begins to rise the downward passage of the river 
water is slowly arrested, and the polluted water soon begins to 
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ascend the river, reaching the water inlet in about three hours after 
the rise begins at the shore. For the remaining two hours of flood 
tide the water passing in front of the inlet is all considerably min- 
gled with sewage, and it will take at least one hour of the ebb tide 
for the contaminated waters, which have passed up the river, to flow 
down again below the inlet. 

Since the current in the channel has undoubtedly greater velocity 
than at the shores, sewage passing out of the basin will, for the 
most part, be confined between the center of the channel and the 
face of the pier, and the water drawn into the mains will be much 
more contaminated than if it were taken from the eastern side of 
the channel. 

The duty required of the pumps is so great that they are now 
kept at work for twenty honrs out of each twenty-four; yet, with 
the present condition of the basin, it is manifestly most improper 
to pump the water for the last three and one-half hours of each flood 
and the first one and one-half hours of each ebb tide ; for the water 
drawn in at such times cannot fail to be contaminated with sewage, 
unless an exceptionally strong north wind or heavy rains should 
check the tidal current. 

A certain 'amount of polluted water may flow from the basin at 
flood tide, out of the northern opening, aud afterward be carried to 
the inlet by ebb tide. 

The large amount of water brought into the upper end of the 
basin by the Erie canal tends to check the upward flow of water, 
and it is only when the canal is closed at winter that serious con- 
tamination of the river water, by upward flow from the north end of 
the basin, may be feared. 

Should a perceptible flow through the northern t)pening occur 
after the closing of the canal, there would hardly be an hour of the 
day when it would be safe to pump the river water through the 
present inlet without fear of contamination from Albany sewage. 

If the sewage should be all discharged into the river below Madi- 
son avenue, there would seem to be little danger of any being 
pumped into the distributing reservoirs. Without going well above 
the city the water inlet could not have been located in a better posi 
tion than at present, as far as contamination with Albany sewage is 
concerned. The remoteness of the channel farther up the riv^jr, 
where islands intervene, and the fact that sewage from Troy and 
other places must at any rate be received, probably influenced the 
water commissioners in selecting the present location for the inlet. 
3 
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Methods of Impkovino the Condition of the Babin, 

The entire filling of a considerable part of the basin baa been sag- 
gested as a remedy for the imiBaneo complained of ; this would im- 
prove the condition of the basin but would not prevent the sevrnge 
from polluting the water supply. The great expense of the nndor- 
taking would be an objection, and although a certain amount of filling 
could be attempted with advantage, it might not be wise to diminish 
the water area very ranch. The action of the tidal water flowing 
from the basin in ecouring out the channel of the river must not bo 
overlooked. The dock front within the basin ia also of considerable 
value and could not be materially lessened without occasioning great 
inconvenience. 

The best plan for improving the condition of the basin would be 
to exclude city sewage entirely from it, thus removing the cause of 
the present nuisance. The shoaling of the water, from deposits hy 
freshets, could not well be prevented and the silt would still require 
occasional dredging for its removal, though the amount of such 
dredging would be lessened if the sewage was not discharged into 
the basin. It would be advisable to remove as much of the filthy 
mud from the basin as is practicable ; after vrliicli, with sewagu 
excluded, the basin would be improved in every respect and what- 
ever filling occurs in future would not bo of an offensive nature. It 
would be well if the water-supply from Patroon's creek could be 
exclusively employed during the period of dredging of the contami- 
nated mud, for the river-water would necessarily be made very foal 
indeed by the stirring up of the mud at such a time. 

An intercepting sewer built along the dock front the entire length 
of the basin and discharging into the river, at least as far down as 
Madison avenue, would be a desirable means of keeping all sewage 
from flowing into the basin. TJie present dock front might witU 
advantage be advanced ton or twelve feet into the basin, thus widen- 
ing Quay street and giving much-needed room. 

The aggregate area of the fifteen sewers discharging into the basin 
is equivalent to that of a twelve-foot circular sewer. A six-foot ar- 
cular sewer, with openings at intervals near the top, to allow the com- 
paratively clean storm water to escape into the basin, would probably 
be large enough for all needs. Toward the northern end of the basin 
tiie intercepting sower could be of somewlial less size. Tlie amount of 
sewage carried by Patroon's creek is comparatively small but it would 
be well, if the river water is to be retained for drinking and culinary 
purposes, to carry tlie sewage of this creek also into tho intorce{>tiag 
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sewer. The fall of the main sewer, suggested, would be slight ; 
an inclination of one in 1,000 could be secured, in all probability, 
and this would be sufficient with numerous storm-water openings 
into the basin, to discharge rain-water as rapidly as the lateral sewers 
would deliver it. 

If the sewage should be thus excluded from the basin the flats 
bare at low tide would soon cease to be objectionable from a sanitary 
point of view, and the amount of dredging required would be les- 
sened, as it would be limited to the usual deposits from freshets. 
The possibility of any of the Albany sewage reaching the water 
inlet would be extremely small if the intercepting sewer spoken of, 
terminating at Madison avenue, was built. It would be a great 
additional safeguard, however, if the conduit should also be extended 
up the pier about 1,000 to 1,200 feet, where an inlet could be placed 
in a position quite as advantageous in other respects ae the present 
one. 

Whether the small amount of sewage received from the cities and 
villages located on the Hudson and its tributaries above Albany can, 
under any circumstances, be detrimental to the health of those 
drinking the water, is a question which sanitarians feel inclined to 
answer in the affirmative. Most persons would undoubtedly prefer 
water that is known to be absolutely free from sewage, oven in 
quantities so small as to be quite imperceptible by any known 
method of analysis. 

From economical motives alone a gravity supply would be prefer- 
able to the present system, if it could be obtained without very great 
expense. If the amount spent for pumping the river water into 
the reservoirs averages $200 per day, an equal expenditure would 
pay the interest on a bonded debt of $1,000,000, at five per cent, 
and also pay off the entire principal in about thirty years. 

Watersheds exist in Rensselaer county within a few miles of 
Albany which, judging from their size, the elevation of their streams 
and lakes and the nature of the soil, would furnish Albany with 
water, free from contamination, in quantities more than sufficient 
for present demands, and without the expense of pumping. A care- 
ful examination into the availability of these water-sheds has never 
been made, but would prove of great interest to all residents ot 
Albany. 

If the river water should be abandoned for drinking purposes it 
would still be important to exclude sewage from the basin and to 
discharge it into the channel of the river, where the solid matters 
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At 1:45 p. M., the double float was sunk by a side-wheel tow-boat. 

This experiment indicated that at a period of exeeptionallj low 
tide when the wind was N. E. and blowing at the rate of 400 feet 
per minute, or five miles per hour, the current of the flood tide was 
very perceptible at six feet from the surface in the channel. The 
lip stream motion was first shown by the discolored water of the 
Aniline works at the shore, and afterward the deeper water in the 
channel moved northward, while it is most probable that the surface 
current was southward, on this occasion, during the whole time of 
fiood tide. The tide could not have continued to rise much later 
than 2:30 p. m. For fifty- two minutes after 12 p. m., when the up 
stream motion was first observed, the current at six feet below the 
surface moved at the rate of 5.78 feet per minute, and in the next 
thirty-five minutes it moved very nearly at the rate of 8.6 feet per 
minute. 

The conditions of this experiment were nearly as unfavorable to 
the theory of an up stream current as could be found, yet the water 
in the channel moved 600 feet up stream during the period of 
observation, and probably as much as 1,000 feet during the entire 
flood tide. 

On November 3, 1884. The river was very smooth and the wind 
was barely perceptible, blowing only at the rate of one and a quar- 
ter miles per hour. 

At 2:30 p. M., the tide was 1.2 feet above mean low water and 
was rising. A floating object placed at 3:04 p. m., at the center of 
the Greenbnsh bridge and in the channel of the river, had moved as 
far up stream as the center line of Madison avenue, by 3:59 p. m., a 
surface velocity of about eighteen and one-half feet per minute. In 
this case the river was so very smooth that the surface velocity 
would be a good criterion of the velocity at greater depths. 

The most complete experiment on the flow of the river during 
flood tide was made on November 13. The conditions were favor- 
able for an upward flow, inasmuch as there was a fresh breeze from 
the S. W., but such a wind is of so frequent occurrence at Albany, 
that the experiment may be said to have taken place under very 
usual conditions. 

According to the Signal Service observations at Albany, in 1880, 
during the summer and autumn the wind was from the south-east, 
south and south-west 239 times out of 549, or in about 43^ per cent 
of all cases observed. 
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On November 13, 1884, at 9:15 a. m., the tide" was 0.3 feet 
above moan low-water, and was rising. The double float and ob- 
jects floating in the chanael passed down the river till about 10:4£>. 
The wind was sonth-west and blowiug 10.8 miles per hour. 

At 11:15 A. M., the double float was placed at a point in the 
channel of the river a little below the south end of the pier. 

The bottom of the submerged box was 7.9 feet below the surface 
in this experiment. The float was carefully followed and its posi- 
tion recorded at intervals, till the tide turned and its motiou was 
reversed. The wind and tide observations were as follows : 

9.15 A. M. Tide 0.3 feet above mean low water. 
10.45 A. M. Wind 10.8 miles per hour. S. W. 
11.00 A. u. Tide 0.8 feet above mean low water. 
11.45 A. M. "Wind 11.4 miles per hour. S. W. 
13.36 p. M. Tide 1.7 feet above mean^low water. 
12.55 p. M. Wind 7.1 miles per hour. S. W. 
1.27 p. M. Wind 7 miles per hour. S. W. 
1.57 p. K. Wind 4.5 miles per honr. S. W. 
3.48 p. ic Wind very light, changed to N, W. 

The float passed very near to the center of the channel tbrongh- 
out its whole conrse^and was not disturbed very much by tows. It 
passed close to the west side of the draw-rest of the passenger rail- 
road bridge and stopped its upward motion about fifty feet sonth of 
the freight railroad bridge and opposite the middle of the first panel 
east of the draw. 

The rate of motion of the float is shown in the accompaDjiag 
table : 
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A surface float was timed between the first and second points and 
also between the second and third. The velocities were thirty feet 
and thirty-seven feet per minute, respectively. The surface water 
was evidently moving very rapidly in comparison with the water at 
the depth of the submerged box. 

The points were all located by ranges with sufficient accuracy to 
be plotted on the charts of the United States engineers, so that the 
distances between successive points of the float, as well as its relation 
to the channel, were known quite closely. 

It would be useless to determine the distance passed over by the 
float with very great accuracy, unless an extended series of observa- 
tions were to be attempted. The error occasioned by employing 
distances derived from the charts is very small and the main facts re- 
lating to the velocity of the flood current and the extent to which 
the water of the river is carried up-stream are, it is believed, revealed 
by the experiments above described. The constant passing of steam- 
boats and tows renders very precise observations of the currents im- 
practicable directly opposite the city where it was most important 
that they should be conducted. 

Very respectfully, 

HORACE ANDREWS, Jr., C. E. 

Albany, NovewJber 22, 1884. 
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therefor. The sewer complained of is the outlet of a small Bystem 
of sewers built ostensibly for carrying storm water and spring water 
only, and there are severe village ordinances against the draining 
into these sewers of any excremental matter. In spite of these 
facts, the water made foul in human dwellings, and the foul street 
washings come through these sewers in such quantities as to be 
readily observed at the outfall, although it was not demonstrated to 
Mr. Andrews' satisfaction that human excrement was passing 
through the sewer. The amount of filth however which is collected 
by these sewers from other sources is so great as to dangerously 
pollute the water of the creek, and to cause deposits of organic 
matter in its channel which in a state of decomposition undoubtedly 
endangers the health of the people. 

This opinion of Mr. Andrews is corroborated by the statements 
of two succeeding health officers of the village, and by the testi- 
mony of a large number of influential citizens. The fact that a 
large amount of foul organic matter is deposited by this sewer in 
and along the channel of the stream is beyond question, and that 
this material is so great in quantity that its decay causes a serious 
nuisance. This committee therefore recommends that the State 
Board of Health declare the conditions herein described a nuisance 
dangerous to life and detrimental to health. 

The committee have considered the recommendations of Mr. 
Andrews respecting the best remedy for the evil. It appears that 
the village of Mt. Vernon is just introducing a system of public 
water supply, and that there are no sewers in the village intended 
to carry oCf sewage, but that cess-pools and privies are used 
throughout the town. The dangers from cess-pools and privies have 
been so clearly set forth to the people of the State, that they need 
not here be dwelt upon ; but whatever danger there may be in the 
use of cess-pools before a public water supply is available, the intro- 
duction of water, leading, as it does, to the use of three or four times 
as much per capita, as is consumed when wells and cisterns are the 
only sources of supply, introduces a new element of danger. There 
being no sewers, all the water fouled by use in water-closets, baths, 
and sinks, must find outlet into the soil, which thus becomes saturated 
with polluted water. Most serious epidemics often follow the intro- 
duction of an ample water supply into towns where cess-pools have 
been for many years in use, and which have provided no sewers to 
carry oflE the waste water. It is therefore most important for the 
public health of Mt. Vernon, that a system of sewerage should be at 
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once constructed to carry oflE the sewage of the village. The present 
sewers are available and useful only for storm water and no sewage 
should be admitted to them. We therefore advise that the separate 
system of sewers, consisting of small glazed pipe flushed with auto- 
matic flush tanks should be adopted and built at the earliest possible 
moment by the village of Mt. Vernon. As the construction of the 
sewers may take some time, we recommend that the out-fall 
sewer of this system be constructed first in accordance with the 
plan proposed by Mr. Andrews, and that this out-fall sewer, which 
would be made of twelve-inch glazed pipe, be used as an intercepting 
«ewer for taking the low-water flow from the system of rain 
water sewers in accordance with the plans. 

By an ingenious device, which is described by Mr. Andrews, the 
twelve-inch pipe of the separate system can be made to carry not 
only the low-water flow from the storm-water sewers, but also 
the first part of the flow in times of storm, which is often very foul 
on account of the street washings which come down into these 
sewers. 

This admirable plan, suggested by Mr. Andrews, will in the 
opinion of the committee completely relieve the Mt. Vernon brook 
from pollution, either by sewage from dwellings or by foul matter 
washed in from the streets in times of rain. 

The out-fall sewer recommended is to extend from Mt. Vernon 
to Hutchinson's creek, a distance of from eight to ten thousand feet. 
The sewage passing along this pipe will empty into Hutchinson's 
creek, just above the point reached by salt water. The absence of 
dwellings from the neighborhood of this creek, and the amount of 
water flowing in it, render it improbable that any nuisance will 
be created by the sewage emptied into it. Still it is possible that at 
some future time the region between Hutchinson's creek and the 
Sound might become inhabited, and the condition of the channel of 
Uutchinson'r creek become a nuisance. In this case it would be 
necessary for the village of Mt. Vernon to purify or partially 
purify its sewage before allowing it to pass into the creek. 

It is therefore desirable to make provision for this in the 
beginning by selecting a place in the line of the out-fall sewer, wherd 
small precipitation tanks can be easily constructed. Small tanks 
for the precipitation of sewage by means of chemicals need cause 
no nuisance to the neighborhood in which they are situated ; and 
yet it would be better to have them at some distance from the 
localities that are to be thickly settled. 
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Wherever these tanks are erected, an abrnpt drop of a few feet 
will be required in the line of the sewer, and it is desirable in select- 
ing the grades for a sewer, that this should be taken into account 
in the beginning, and the grade so arranged that precipitation tanks 
can be erected whenever required. 

The out-fall sewer extending from the mouth of the present 
sewer to Hutchinson's creek should be built as early in the spring 
as possible, and the channel of the village brook cleared out before 
the hot weather. 

As regards the cost of this out-fall sewer, which in the beginning 
will act as an intercepting sewer for the sewers now built, I may 
say that a twelve-inch pipe is now being laid in Schenectady, six 
feet under ground, for forty-five cents a lineal foot, including all 
costs for excavation, pipe, material and labor. 

The man-holes on the sewers are costing $30 each. There would 
need to be perhaps ten man-holes between Mt. Vernon and Hutchin- 
son's creek. Mr. Andrews has estimated the cost of this intercept- 
ing or out-fall sewer at $6,500, which allows for a higher cost per 
lineal foot than that paid at Schenectady. 

Hecommendations. This committee therefore recommends that 

the Board declare the condition of the brook into which Mt. Vernon 

sewers empty is a nuisance, dangerous to life and detrimental to 

health, and that the Board advise that it be abated at the earliest 

possible time, substantially set forth as in the plan of Mr. Andrews 

herewith appended. 

r JAMES T. GARDINER, 

Chairman, 
ERASTUS BROOKS, 
GEORGE W. COOKE, M. D., 
EDWARD M. MOORE, M. D., 

ALFRED L. CARROLL, M. D., * 

[ Secretary. 



Committee on Drainage^ 
Sewerage and Topog- 
raphy. 



At the quarterly meeting of the State Board of Health, February 
17th, the above report was submitted, and on motion approved and 
ordered transmitted to the trustees of the village and the local 
board of health of Mt. Vernon, as the conclusions of the Board. 

ALFRED L. CARROLL, 

Secretary. 



APPENDIX. 



PETITION. 

The undersignedy living iu and near Mt. Yemony a village of 
several thoosand inhabitants in Westchester county, ask your atten- 
tion to a grave sanitary abuse from which many people here have 
long been suffering. It is of the following nature : 

A small bift living stream, rnnning through a part of the village, 
is made to receive the filthy discharges from a sewer which extends 
through some of the principal streets of the place. The stream is 
thus rendered foul-smelling, and otherwise disgusting and unhealthy 
— an open sewei, in fact, during the whole year — and is especially 
abominable during the warm, dry weather of summer. Those liv- 
ing along its course, both within and outside the village, for a dis- 
tance of 2,000 or 3,000 feet, are seriously annoyed by the stench 
arising from it, and the health of many has been injured by its in- 
fluence. 

This state of things has existed for several years. Bepeated ap- 
peals to the village trustees and the local board of health concern- 
ing it have been ignored ; and last year the condition of things was 
made worse by extending the sewers within the village, thus in- 
creasing the volume of filth with which the water-course is polluted. 

We are the victims of corporate indifference and ignorant stu- 
pidity, and having no hope of relief at home, we are compelled to 
ask that State authority interfere in our behalf. 

Christian Yon Hesse, James D. Irwin, 

Emily Yon Hesse, Saml. Bernstein, 

Mary MacEaye, Thomas Thorn, 

Edward H. Betts, Wm. L. Marcy, 

S. S. Pevear, G. G. Wagner, 

W. J. Toumans, J. Frank Hull, 

B. Franklin Bernstein, Cbas. M. Moseman, 
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Wm. A. Miles, 
Robert Taylor, M. D., 
Geo. S. [Miller, 
E. D. Watson, 
E. A. Youmans, 
Edward L. Yoamans, 
W. R. Austin, 
Geo. W. Woosler, 

S. L. Close, 

A. M. Campbell, 

Hiram J. Collins, 
H. J. Eadenhaoser, 

B. Hafnagel, 
Edw. S. E. Phipps, 
W. Koch, 
Alfred Cooley, 



Charles J. Chatfield^ 

Wm. Blake, 

J. A. Brown, 

Bobt. Marks, 

Peter Sheridan, 

Michel Powers, 

Patrick Fraley, 

John Le Page, 

Gastav Schindler, 
N. A. Lawlor, 

A. E. Crowley, 

Joseph Gagg, 

William Kortlang, 

John Kapp, 

George W. Kapp, 

Valentin Hinkelbein. 



REPORT UPON A NUISANCE AT MOUNT VERNON, 

WESTCHESTER COUNTY. 



James T. Oasdiner, Esq., Chairman of Committee on Drainage^ 
Sewerage a/nd Topography : 

SiK — According to your instructions 1 have examined into the 
causes of complaint regarding a nuisance at Mount Vernon, and 
herewith subniit my report. 

General Description op the Village of Mount Vernon. 

The village of Mount Vernon is less than fourteen miles by rail from 
the Grand Central Railroad Depot in New York, and a large num- 
ber of its inhabitants carry on business in the city. Owing to the ease 
of access of Mount Vernon its growth has been very rapid of late, 
the census of 1880 indicating an increase of seventy per cent over 
the enumeration of 1870. The entire number of inhabitants was 
4,586, according to the last census. 

The village is somewhat scattering, as there is a tendency toward 
ownerships of one or two acres or more, but there is a solidly built 
portion of the village containing at present perhaps as many as 3,000 
inhabitants. 

In estimating future growth of the village it is safe to predict 
that the most important increase in numbers will be in the solidly 
built portion, although the village may become spread over a still 
larger area than at present, and a considerable growth be evident 
by an increase in the number of villas and detached houses in the 
outskirts. 

The land upon which the village is situated consists of a number 
of low hills, of clay in places, and elsewhere of deep beds of gravel. 
Near the railroad station the land is quite level, and a peat swamp 
covers several acres. 
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The streets of the more compactly built portion of the village 
slope to the Dorth and north-west, the natural drainage being into a 
small brook which is a branch of Hutchinson's creek. 

Sewebage of the Village. 

About twelve years ago sewers were built in some of the streets 
for the purpose of readily removing the storm water and that fix>m 
springs. It was feared by some that these sewers might be used for 
house drainage, thus causing the effluent to become a nuisance. An 
injunction was therefore obtained restraining all persons from dis- 
charging house waste into the sewers. 

At different times the sewers have been extended until they are 
now about as represented upon the map of the village accompany- 
ing the petition. 

The main sewer, extending along Fourth avenue, is of bnck, oval 
in cross section and having a greatest internal diameter of about 
three feet. The sewers along Third and Fifth avenues, which join 
the main sewer near the railroad station, are of fifteen or eighteen 
inch vitrified pipe. The Fifth avenue sewer carries the water from 
springs in the upper part of the village. 

The main sewer discharges about 700 or 800 feet north west of 
the railroad station, the effluent passing along the borders of the 
peat swamp already mentioned and being considerably augmented 
by water draining from the west. The course of the small brook 
thus formed is indicated upon the accompanying map ; it fiows about 
a mile and a half from the mouth of the sewer before reaching 
Hutchinson's creek, the latter soon afterward becoming mixed with 
the salt water of Long Island sound. 

Nuisance caused by Effluent from Sewers. 

Although, as stated, an injunction restrains the inhabitants from 
discharging house drains into the sewers, still there have been com- 
plaints for the last four or five years as to the foul nature of water 
discharged from the sewers. It is very evident that rain water flow- 
ing from the streets must carry a considerable amount of filth into 
the sewers, especially where the inhabitants pour waste water into 
the streets and gutters to a considerable extent. It is also believed 
by some that neither the liability to fine from a transgression of the 
law, nor care for the comfort of those residing near the sewer out- 
let has proved a sufficient motive to prevent some of the residents 
from discharging their house drainage directly into the sewers. 
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However filth may get into the sewers, there is no doubt bat that 
it does 60, and that the small brook' receiving the discliarge has been 
converted from a stream of pure and sweet water into a dirty and 
vile-smelling open sewer. The heaxth officer, in his last report, 
says : "The open sewer through the swamp north of the depot can- 
not but be a source of disease with favorable atmospheric condi- 
tions." In June, 1881, the health officer remarks iu his report; 
" It is a question whether great damage has not resulted to many 
households having connections with the sewers, who, abiding under 
the delusion that they were only used for water drainage from cel- 
lars and the like, have failed to provide proper traps and other safe- 
guards against the invasion of sewer gases into their houses." Dur- 
ing the same summer the nuisance arising from accumulations of filth 
and from offensive waters issuing from the sewers became so great 
that the health officer presented to the local board of health a remon- 
strance, signed by a number of citizens of the village, asking for re- 
lief. In presenting this remonstrance the health officer, Dr fi. J. 
Burnett, concludes by saying : *' Steps looking to the relief of the 
individuals who are the complainants must soon be taken by the 
health department of this village to avoid the interposition of the 
State Board of Health.*' 

At the time of my visit, Monday, December 15, 18S4, a heavy 
rain had occurred within twelve hours, which must have washed out 
the sewer and have removed surface filth from the streets. It might 
be supposed that the effluent water would be very nearly clean 
therefore. The spring water which can be seen near Third street 
before it passes into the sewer was quite clear and devoid of smeil. 
At the mouth of the sewer, however, there was a very perceptible 
smell, while the water was much discolored and filled with ropy 
masses apparently formed by the mixture of soap and hard water. 
There was no room for doubt that large quantities of soapy water 
were flowing from the sewer, but whether this came from house- 
drains or from the emptying of wash tuba into gutters leading to the 
sewers, is difficult to decide. 

In summer time the flow from the springs is quite small and the 
effluent from the sewer is commonly reported to be very offensive, 
at such times excrementary matters are said to be frequently visible 
in the sewer water, and the filthy nature of the muddy deposits 
along the banks of the brook confirms this statement. 

It therefore appears that notwithstanding preventive laws and 
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ing the combined objects of the removal of storm-water and honse 
drainage, the system will become a heavy burden to the commanitj 
for frequent extensions will be called for to remove hoase-waste in 
places where there will be no trouble from storm-water for many 
years. 

The Separate System of Sewerage. 

To properly remove sewage from the village there would seem 
no other alternatives than to build an outlet sewer of considerable 
length or to discharge the sewage into settling tanks where it could 
be disinfected if necessary and the sludge, precipitated by chemicals, 
could be removed while the clarified effluent could flow off as at 
present. In either of these plans it would be desirable to exclude 
storm-water from the sewers, in order that in the first plan the di- 
minished size of pipe may reduce the cost to a minimum, and in the 
second, the sewage may be as little diluted as possible. 

It has been proposed that the sewage should be removed by al- 
lowing it to flow on suitably prepared land in the neighborhood of 
Pelhamville, but this plan appears wholly unsuitable for the ease 
under consideration, since land is everywhere held at a high price, 
and there would be loud remonstrances against converting any land 
adjoining possible villa sites into a " sewage farm." 

About one acre would be needed for every one hundred persons 
in the sewage farm suggested; from twenty-five to thirty acres 
would therefore be needed at present, which, with the necessary ex- 
pense of preparing the laud, would make this a very costly plan. 

Although at some places the expense of operating sewage farms 
has been partially borne by the increased amount of crops, still, as 
far as past experience can be taken as a criterion, sewage can neither 
be utilized as a manure nor purified by intermittent filtration without 
considerable expense. 

Where the principal value of land is that which it possesses as a 
site for residences, almost any other sanitary method of sewage dis- 
posal should be preferred to that of irrigation. 

Taking all facts into consideration, it would seem to be the best 
as well as the cheapest plan to lay a twelve-inch pipe approximately 
along the course of the small brook, whose contamination is now 
the cause of complaint, until the sewage can be discharged into 
Hutchinson's creek at or near the point to which the tide rises. If 
the growth of the village should in future be so great that a per- 
ceptible nuisance would be caused by the discharge of the sewage 
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in the manner indicated, it conld then be brought into tanks and 
precipitated and deodorized. Six or eight-inch lateral pipes would 
be needed in the main streets of the village with flushing tanks at 
their ends while the present sewers would remain to drain oflE the 
storm-water and to dry the subsoil as they now do. 

It is not necessary to describe the separate system of sewerage iu 
detail, as its main features are well known ; it would seem to be 
peculiarly applicable to Mt. Vernon, as there does not appear to be 
any way to escape the use of an outlet pipe of considerable length, 
and the smaller the size of this pipe the less costly would the sew- 
age removal be. The separate sewerage system has besides, many 
points to recommend it in a village like Mt. Vernon. From a san- 
itary point of view the small, well flushed pipes of the separate sys- 
tem would be much preferable to the large sewers of the combined 
system, which would in general carry only a very shallow stream of 
water and would emit disagreeable and unhealthful odors from 
which the separate system is nearly free. 

The cost of the separate system would undoubtedly be much less 
than that of any other that conld be devised, the principal expense 
being for the long outlet pipe. Careful surveys are needed before 
tlie actual length of outlet pipe required can be definitely known, 
but it would be cheaper to use such an outlet than to attempt to 
precipitate the solid matters of the sewage. The precipitation of 
sewage would require careful attention by some one instructed in 
the requirements of the case. Probably a number of years will 
elapse, before Mt. Vernon is of such a size as to render its sewage 
precipitation necessary for the health of those living near the mouth 
of Hutchinson creek. 

A rough estimate of the expense involved in laying a twelve-inch 
pipe from 8,000 to 10,000 feet in length, with the necessary man- 
holes would be $6,500, while the duplication of the existing sewers 
by six-inch pipes, together with ten manholes and three flushing 
tanks, would amount to about $7,000 more. Future extensions of 
the sewers would involve less outlay than would be possible with 
any other system. 

The entire abandonment of cess-pools and privies in the thickly 
settled portions of the village is certainly called for, as they are now 
saturating and polluting the subsoil and poisoning the air in the 
houses. Strict ordinances are needed relating to cess-pools and privy 
vaults, not only for the preservation of health of those residing in 
the central portion of the village, but also for improving the sani- 
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tary condition of those parts which raay be without sewerage for a 
number of years to come, and where wells may still be in use after 
the introduction of the new water supply. 

Temporary Expedients. 

If the separate system of sewerage should be adopted at Mt. 
Vernon, it would be possible to obtain relief from the nuisance that 
is the occasion of the present petition by merely constructing the 
long outlet pipe, which would remove contaminated water to a 
point where it would occasion no trouble. Afterward the laterals, 
flushing-tanks, etc., could be added as occasion requires. 

This temporary plan would call for the admission into the new 
outlet pipe of the ordinary dry weather flow from the present sewers, 
and also the first flow from the streets during a rain. The nearly 
clean water flowing out of the sewers, when the rain fall became 
heavy, could pass into the brook as at present. Even with the com- 
pleted separate system of sewers, the first flow from the streets 
during a rain storm might well be admitted into the small outlet 
pipe, since the first water flowing from the streets, at the commence- 
ment of a rain, will be very nearly as impure as any other sewage. 

The device that could be used to secure the admission of the dry 
weather flow from the present sewers, until the laterals are built, 
and the first part of any rain fall, would be a very simple one, as 
indicated in the annexed diagram. 

At the point where the sewers cross, an opening is made in the 
bed of the rain-fall sewer and also in the crown of the intercepting 
sewer. Knowing the inclination of the rain-water sewer, the size 
of the openings can be adjusted and the steps in the large sewer fixed 
so that any given amount of rain water may be taken into the twelve- 
inch sewer. 

The amount that should be received into the small sewer will 
depend upon the pitch of the latter and its consequent capacity. 
During a heavy down-fall of rain, the velocity of the flow in the 
large sewer will be so great that none or very little will enter the 
twelve-inch sewer. 

In very dry weather it is estimated that only three-tenths to four- 
tenths gallons per second flow through the present sewer, while a 
few days after heavy rains the quantity was only six gallons per 
second, or 50.4 cubic feet per minute. A twelve-inch sewer with 
an inclination of only one in five hundred would carry twice the 
latter amount. 
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By the arrangement described, all contaminated waters would be 
excluded from the brook, and it would cease to be a nuisance to the 
residents of Mt. Vernon, while the outlet could for many years to 
come be used for the sewage of all that portion of the village that 
will need provision for its disposal, after the necessary laterals are 
provided. 

Very respectfully, 

HORACE ANDREWS, Jb., C. E. 
Albany, Ja/aua/ry 31, 1886. 

56 



MARITIME SANITATION AT THE PORT OF NEW YORK 



Maritime sanitary regalations at the port of New York have nec- 
essarily two important subjects for consideration. 

First, the protection of the public health ; second, the preservation 
of its financial interests by the least possible embarrassment of its 
commercial enterprises. 

A superficial view of the measures for the security of the one, and 
the conditions which appear to be desirable for the prosperity of the 
other, discovers an apparent antagonism between them. But 
sanitary regulations wisely enacted, and judiciously executed by the 
health authorities that guard the approaches of disease from the sea, 
or those who seek to restrain its development among the crowded 
populations of seaboard or interior communities, tend to promote 
the highest prosperity of every enterprise and industry. 

That system of maritime sanitary regulations is most perfect that 
protects the public health with the least injury to vested interests 
and commercial enterprises. Sanitary laws, enacted by the State or 
general government, or ordinances and regulations established 
tlirougli powers delegated to municipal organizations which impose 
such restrictions on the commerce of a port as to practically prohibit 
intercourse with infected ports, can scarcely be considered as among 
the triumphs of modern sanitary science. 

A knowledge of the laws which govern the development and pro- 
gress of infectious and contagious diseases, and of the measures 
which observation and experience have shown to be necessary to 
insure the safety of the public health in the past, it is believed can 
be so systematized and administered that disease will be excluded 
without serious embarrassment to commercial interests. 

The port of New York and its contiguous cities have a commerce 
that extends to all the ports of the world, and by interior lines of 
communication is connected with millions of people scattered over 
a vast territorial area. It has a population that ezoeeds any other 
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ou the western continent, and a geographical position that renders 
it liable to the introduction of various forms of contagions in their 
latent condition. These combine to make the port of New York 
the most exposed to, and for the same reasons the most important to 
protect from, the diseases that approach by the sea. 

Early in the history of the State, these facts did not escape the 
observation of those whose duty it was to make provision for the 
protection of the public health. Liberal appropriations have been 
made by the State Legislature from time to time to secure advan- 
tages for a successful administration of quarantine at this port, until 
they exceed in completeness any others in the world. The author- 
ities upon whom such provision depended rightly judged that the 
preservation of the public health was secondary to no other con- 
sideration, and that, independently of the sacrifice of the human life 
and the suffering of the sick, the financial loss which would resnlt 
to the commercial communities at the port of New York by the 
admission of a contagions or infectious disease which should become 
epidemic, would exceed the total cost and maintenance of the New 
York quarantine from the beginning. 

The opportunity for experience and observation afforded by the 
conditions referred to, furnishes evidence of the efficiency or imper- 
fection of whatever measures have been adopted for the protection 
of the public from such disease. 

The defects which exist in the laws which govern the quarantine 
in this State, and consequently in its measures, are such as to render 
it impossible for the health ofiicer to prevent certain forms of con- 
tagious disease from entering the port. 

The axiom in physics that the strength of a chain is equal only to 
that of its weakest link, is equally true of maritime sanitation, more 
familiarly known as " quarantine." 

A system of "maritime sanitation" which admits of the introduc- 
tion of the infectious or contagious diseases it is designed to protect 
the public from, is imperfect, and should be considered with refer- 
ence to its improvement. The assumption that a system is complete 
affords a considerable degree of certainty that its deficiencies, if they 
exist, will not receive the consideration necessary for its improve- 
ment. 

Therefore, a frank statement and full exposure of diflBculties and 
obstacles which prevent a desirably successful administration of 
quarantine, it is believed, are best calculated to secure such changes 
as will contribute to render it most efficient. 
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Immigration. 

The surplus populations of Europe annually invade our country 
to an extent hitherto unknown in the history of the world. Within 
a few weeks after immigrants land on our shores, they are scattered 
from the Atlantic to the Pacific oceans. They come in great degree 
from those classes and conditions in the old world most liable to 
diseases of a contagious character, and they too often come subjected 
to such conditions in the steerage of steamers as tend to develop the 
worst type of the disease to which they have been exposed. 

From April 1, 1880, to January 1, 1885, nearly two millions of 
emigrants have passed into this country through the port of New 
York: 

1880 327,371 

1881 455,681 

1882 476,086 

1883 405,909 

1884 321,231 

Total 1,986,278 

The crowded condition of the old world populations, and their 
political and economic status, is not likely to change materially in 
the near future; while the inducements for them to seek homes in 
this country is likely to be as numerous and strong for many years 
to come as they have been in time past. Sanitary reforms influence 
tardily that portion of the European population from which great 
nnmbers of the immigration is drawn. To a great extent they are 
the same people in manners, customs and habits who landed on our 
shores half a century ago. The same diseases are found hand in hand 
with them on their arrival at our ports as when the tide of immigra- 
tion first began to reach the western hemisphere, modified, however, 
by the rapid transit and the improved hygiene of transatlantic pas- 
senger steamers. 

Immigrants once safely disembarked at our ports, are merged in 
the population of the great cities or scattered through every State and 
Territory of the Union. 

QUABANTINABLB, iKFBOnOUS AND CONTAQIOUS DISEASES. 

The infectious and contagious diseases which are latent among 
immigrants when they pass our quarantines develop along the great 
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highways of travel in the cities or villages where they seek a tem- 
porary refnge, or perhaps in remote hajnlets in the west or north- 
west. In this way the forces of these insidious enemies of human 
life are recruited from their most prolific source — the overcrowded 
populations of European communities. 

Of that class of diseases known as contagious or infectious, small- 
pox, cholera, typhus and yellow fever are alone designated as quaran- 
tinable by the laws of the State of New York. The Health Officer 
has no power under the law to remove other forms of disease from 
vessels entering the port. 

Sccurlatina^ Diphtheria and Measles 

pass on to Castle Garden with the crowd of immigrants. The 
seriously sick are there sent to the Immigrants' Hospital at Ward's 
Island, and those suffering from the milder forms of the diseases are 
often allowed to proceed to their destination. It will be evident 
that the hospitals, or quarters occupied by the sick, cannot be dis- 
infected without removal of the sick from the vessel. 

The fact that sach diseases are not considered of sufficient import- 
ance to be placed within the jurisdiction of the Health Officer tends 
to encourage neglect in the isolation of the sick and indifference to 
the exposure of the well on the part of the medical officers of steam- 
ships. 

The Sanitary Code of the city of New York declares " that no 
person shall * * * without a permit from the health depart- 
ment, carry or remove from one building to any other, or from any 
vessel to the shore, any person sick of any contagious disease. Nor 
shall any person by any exposure of any individual sick of any con- 
tagious disease, or of the body of such person, or by any negligent 
act connected therewith, or in respect of the care or custody thereof, 
contribute, or by needless exposure of himself cause or contribute 
to or promote the spread of disease from any such person or from 
any dead body thereof." 

Stimulated by the advice of the State Board of Health the greater 
number of the local health authorities in the State have adopted 
measures to secure the immediate and complete isolation of the sick 
of diphtheria and scarlatina by their removal to contagious hospitals, 
or absolute quarantine within their own domicile, and the prohibition 
of public funerals, or exposure of the bodies of those who die of 
these diseases. But with singular inconsistency the laws of the 
State of New YoEk. which are the sole authority of the Health 
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OtBcer at its great commercial entrepotj give him no aatbority to 
remove these diseases from vessels entering the port. 

Sanitary authorities are not ignorant of the fact that these diseases 
cause a greater mortality in the United States every year than all 
other forms of contagious diseases. 

In 1881 there were 3,410 deaths from diphtheria alone in the 
cities of New York and Brooklyn. It has been estimated that six 
per cent of the mortality from all causes arise from these diseases, 
and in many localities where hygienic and sanitary conditions are 
much better than in the cities mentioned, the fatality has been 
greatly in excess of this proportion. 

The following table gives the number of cases of and deaths from 
diphtheria and scarlatina in the city of New York during the years 
1883 and 1884: 



- f — 


SCABLATINA. 


Diphtheria. 




1888. 


1884. 


1883. 


1884. 


Cases 


3,825 

744 


8,262 
608 


2,906 
1.009 


2,221 


Deaths 


1,117 






Total 


4,569 


8,870 


3.915 


8,888 







The prevalence of these diseases throughout the country, and the 
great mortality which attends them, call for the most energetic 
measures to prevent their development by excluding all known 
sources of contagion. That they are frequently imported with the 
immigrant, and scattered as far and wide as his journey extends, 
there is no reason to doubt. 

During the past year 154 cases of contagious disease, not subject 
to quarantine, passed through the New York quarantine. 

Authority should be given by law to arrest cases of this character 
at quarantine, and to disinfect not only the vessel, but all baggage 
liable to have been infected. 

VcuxnncUion of Immigrants. 

The incubative period of contagious diseases, and the comparatively 
short time occupied in the passage from European ports to New York 
by many of the steamers that now cross the ocean will compel the 
sanitary authorities to police the halting places on the immigrant's 
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highway of travel, and lodging-honses at ports of embarkatioD, if 
complete immunity is to be realized from the contagions which they 
now bring to our people. 

Since sanitary laws enacted by the State or National Government 
in respect to vessels and passengers from foreign ports are not opera- 
tive until the vessel enters within the jurisdiction of the State or 
General Government, the punishment for neglect to obey these laws, 
whether it be for not properly ventilating, cleansing and disinfecting 
passenger vessels, for failure to provide sufficient and suitable food 
and water for passengers, or the still more culpable neglect to pro- 
vide necessary accommodations for the sick, and protection of the 
well fi*om contagion, can be inflicted only at our ports, and for 
violations which exist or are apparent only on arrival. 

It became evident to the present Health Officer at the port of 
New York, early in his administration, that if our maritime quaran- 
tines would effectually prevent the importation of the contagion of 
that most disgusting, if not most fatal, of the quarantinable diseases, 
small-pox, the soil wherein it germinates, and from which it propa- 
gates, must be sterilized by vaccinia. 

A brief history of the effort to secure that result was given in the 
"Report of the Standing Committee on Quarantine," in the third 
annual report of the New York State Board of Health. 

The language of that report is so pertinent to this subject, that 
the repetition of a portion of it will not be improper. " It has 
become evident that the remedy must go beyond the quarantine of 
arrival and reach the immigrant at the port of departure. No law 
can be made by the authorities of this country which will be recog- 
nized there. It is only by imposing restrictions and penalties at quar- 
antines in the United States, in case of the omission to take such meas- 
ures for the protection of immigrants at the port of embarkation or 
during the voyage, as will protect the well from disease, that a remedy 
can be secured." The effort to protect the immigrant as well as the 
people of our own country by the vaccination by ship's surgeons of 
immigrants insufficiently protected from small-pox, has been pursued 
with as much energy and success as could be expected, considering 
the difficulties attending it. 

The co-operation of the transatlantic steamship lines in securing 
the vaccination of immigrants at the port of departure, or soon after 
embarking, with the expectation of preventing the development of 
the contagion among those recently infected, as many are at the 
crowded resorts or lodging-houses at such ports, has been cheerful 
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and productive of good results, but not to the extent that could be 
desired. 

As will be seen bj the statistics of small-pox on vessels entering 
the port during 1883 and 1884, on a subsequent page, the disease 
has been very infrequent in view of the number of inmiigrants and 
the extent of its prevalence at some of the ports of departure. 

Under existing circumstances it is impossible for the Health Officer 
at the New York quarantine to protect the people adjacent to the 
port, or along the great interior lines of intercourse from the con- 
tagion which is latent on arrival at quarantine, to a greater extent 
than during the past three years. 

There is no law or regulation either National, State or municipal, 
which prescribes the interval of time at which re- vaccination shall be 
made. The vaccination of all ^' insufficiently protected " is capable 
of an interpretation as various as the judgment or inclination of 
ships' surgeons. Some have conscientiously acted upon the pre- 
sumption that re- vaccination was necessary after ten years ; others 
when vaccination had been efiected in childhood, acted upon the pre- 
sumption that it should be renewed at the adult period ; others, and 
by far the greater number, choose to believe that ^^ once vaccinnated 
always protected." In consequence of this, immigrants in whom 
the conditions are favorable in a greater or less degree, to the 
reception of the contagion of small-pox, upon their arrival have 
that disease already developed in a modified form, or it being latent) 
they pass into the country and it develops where it endangers the 
lives and health of great numbers of persons. 

The prejudice created by the anti-vaccinationists in some parts of 
Europe is so great that many immigrant passengers object and a few 
persistently refuse to be vaccinated by the ship's surgeon. At 
quarantine they are turned over to the Health Officer with the ex- 
pectation that he will punish the refractory by detention or other 
means. There is no law or regulation since the expiration of the 
tenure of power of the National Board of Health, which will 
authorize that officer to support the ship's surgeon in this effort to 
discharge an important duty, except in those cases where there has 
been exposure to small-pox on board the vessel. The consequence, as 
might be expected, is to subvert the discipline and influence of the 
medical officer among the passengers and discourage him in the at- 
tempt to examine, much more to vaccinate, the insufficiently protected. 

If this system of preventing the admission of small-pox through 
the port is to be continued with desirable efficiency, the authority 
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most be given to the maritiine sanitary officer to decide, or the law 
should definitely determine what constitutes sufficient protection from 
the contagion of small-pox. And the power must be given to him to 
arrest and detain persons not sufficiently protected who refuse to be 
examined and protected, until the full incubative period of the 
disease has expired, from the time of the last possible exposure, with 
just and proper compensation for expenses incident to the detention. 

The time has come when every legitimate efiort and measure 
should be employed by sanitarians, whether it be through legislation, 
or the cultivation among the people of an intelligent appreciation 
of the measures necessary to prevent the importation and lodg- 
ment of contagions which recruit the forces of those diseases that 
annually decimate our population. 

The observation and experience obtained at this quarantine daring 
nearly five years past afford conclusive evidence that, if the conta- 
gious diseases which now accompany immigrants are efiectaally 
prevented from passing into the country, the supervision must begin 
a step nearer the source, while the inspection at the gateways of 
ocean commerce shall continue to be vigilant in its review of the 
measures taken at the port of departure, and the detection of 
developed cases of contagious diseases. 

A law which should require all immigrant passengers to be vaccin- 
nated within a prescribed period not exceeding ten years previous to 
departure, and providing for an inspection of intending immigrants 
by a medical officer attached to the staff of the United States consul 
would do much to aid the health authorities at our maritime porta. 
The inspection by such medical officer would contribute to secure 
compliance with the regulations of our authorities, and the report of 
neglect to do so, accompanying the bill of health, would enable the 
Health Officer at quarantine to adopt such measures as the law would 
authorize or the protection of the public health require. 

Bills of Health 

issued by the representatives of the United States at foreign ports 
are as as necessary to the maritime sanitary authorities at our ports 
of entry, as " references " or " letters of credit " in business trans- 
actions. They are certificates of character in relation to the health 
of a port — good or bad, according to the extent which diseases sub- 
ject to the supervision of the health authorities, prevail at the port of 
departure. 
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There are few matters subject to the jurisdiction of the Health 
Officer in charge of oar maritime quarantines that afford him 
greater satisfaction, or that contribute more to the intelligent dis- 
charge of responsible duties, than the faithful report of our repre- 
sentatives, as to the condition of health or disease at foreign ports, 
particularly those subject to epidemics of contagious or infectious 
disease. 

The commercial coramunitj, particularly that portion of it engaged 
in shipping, or the importation and exportation of merchandise, are 
greatly interested in the health authorities knowing the whole truth 
in respect to the sanitary condition of foreign ports, since it enables 
those authorities to exercise greater care in the exclusion of those 
diseases which, given a lodgment in our sea-ports, would paralyze 
commercial interests and enterprise for the time being. 

The facts in relation to the sanitary condition of the ports with 
which a great commercial emporium like that of New York is in 
frequent communication, enables the Health Officer to exercise 
intelligent discretion in the measures necessary for the exclusion of 
disease, which lightens or removes the burdens which a quarantine 
without such information would be likely to impose. 

The intelligence which bills of health afford to the maritime sani- 
tary officer in relation to the infectious and contagious diseases at 
foreign ports, and the communities adjacent, is in the nature of the 
inspections in the public health service of towns and cities, which 
are indispensably necessary to secure proper measures to prevent the 
development, or arrest the extension of disease. 

Notwithstanding that "public health is public wealth" and 
the confession of those best acquainted from association and 
observation with the commerce of the port, that bills of health 
are necessary for the intelligent policing of ships, of passengers, 
and of cargoes, the Health Officer is frequently compelled to 
antagonize parties interested in ships, or their cargoes, whose mas- 
ters have neglected or refused to bring bills of health, although 
the lightest penalty is imposed for the neglect. The penalty visited 
upon vessels from ports subject to yellow fever, and upon all vessels 
from European ports since their threatened invasion by cholera, has 
been detention for a time sufficient to disinfect them, without re- 
moving cargoes — usually but a few hours. 

The authority to do this has been seriously questioned during the 
past year, and was the occasion of an appeal to the honorable Secre- 
tary of State. The following correspondence will illustrate to some 
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extent, the embarraseineDt attending the present situation of this 
department in this matter, and the necessity for such legislation as 
will authorize it to require the information which consular bills of 
health can best supply. 

Dbpabtment of State, ) 

Washington, June 4, 1884. ) 

His Excellency Gboveb Cleveland, 

Oovemor of New York^ Albany : 

SiE — Inclose herewith a copy of a note of the 2d inst., from 
Count Lewenhaupt, the Swedish minister at this capital, in reference 
to the inspection and fumigation of two Norwegian vessels, the bark 
*^ Christopher Columbus" and the bark " Henrich Ibsen," by order 
of the Health Officer of the port of New York in pursuance of a 
circular issued by that officer on the 10th of March, 1882, a copy of 
which I also inclose. 

With a view to answering the minister's note, I will thank you 
to inform me whether these quarantine proceedings are now had in 
pursuance of any law of the State of New York, or rest entirely 
on the act of Congress of the 2d of June, 1879. 

There is no doubt that the act of Congress in question expired by 
limitation on the 3d of June, 1883. 

I have the honor to be, sir, 

Your obedient servant, 

FRED'K T. FRELINGHUYSEN. 



Legation of Sweden and Norway, ) 
Washington, June 2, 1884. J 

SiK — I have been informed that two Norwegian vessels, bark 
** Christopher Columbus" arrived April 17, from Mary port, Eng- 
land, and bark "Henrick Ibsen" arrived May 2d from Bergen, 
Norway, have been fumigated in New York by order of the Health 
Officer, not on the ground that the Health Officer had any special 
reason to suspect the sanitary condition of these ports, but because 
the said vessels had neglected to provide themselves with the bill of 
health, which according to the circular issued by the Health Officer's 
department March 10, 1882, all vessels arriving in New York from 
a foreign port are obliged to carry. 

As the only law mentioned in the circular is the act of Congress 
of June 2, 1879, called an act to prevent the introduction of con- 
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tagious and infections diseases, and as I have reason to believe that 
this act according to section 10, expired on the 2d of June, last year, 
I suppose that the circular, which is still the regulation in force in 
the State of New York, concerning this subject, must be considered 
as founded on some law of the State of New York, but I should 
like very much to have on this point some official information, which 
I could communicate to my government for the benefit of Swedish 
and Norwegian vessels sailing for the United States. 

In consequence, I beg to ask, whether there is any law of the 
United States prescribing that all vessels arriving in the United 
States from foreign ports shall on all occasions carry a bill of health, 
and if not, I should also feel very much obliged if your Excellency 
could inform me whether the above circular, of which a copy is 
herewith inclosed, is founded on some law of the State of New 
York. At the same time I beg your Excellency to accept the re- 
newed assurance of my highest consideration. 

C. LEWENHAUPT. 
His Excellency Mr. Frelinqhuysbn, 

Secretary of StaUy etc. 

The Maritime Association of the Port of New York calls atten- 
tion to the following : 

QUABANTINB NoTIOB. 

Health Offiokb's Department, State of New York, ) 
Quarantine, S. I., March 10, 1882. ) 

The attention of passenger steamship companies and shipping 
merchants at the port of New York is respectfully called to the 
following law of the United States : 

^' All merchant ships and vessels sailing from a foreign port where 
contagious and infectious disease exists, for any port of the United 
States, must obtain from the consul, vice-consul, or other consular 
agent of the United States, at the port of departure, or from the 
medical officer, where such officer has been detailed by the President 
for that purpose, a bill of health in duplicate, which shall set forth 
the sanitary history of said vessel, and that it has in all respect 
complied with these rules and regulations. 

'^ 2. And any such vessel which shall enter, or attempt to enter, 
a port of the United States in violation thereof shall forfeit to the 
United States a sum to be awarded, in the discretion of the court, 
not exceeding $1,000, which shall be lien upon said yesBel, to be 
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recovered by proceeding in the proper district court of the United 
States." 

The information given to the health authorities at the port of New 
York, through biUs of health from foreign ports, is essential to the 
intelligent and efficient discharge of their duties. 

The temporary detention of vessels that do not bring bills of 
health, and their treatment as vessels which are suspected of being 
infected with contagious or infectious disease, are considered neces- 
sary for the correction of the frequent neglect of obedience to the 
la/Wy and the security of the port from the admission of disease. The 
necessity of obtaining an American consular bill of health, when 
there is an accredited representative of the United States at the 
port of departure, is particularly enjoined. 

WM. M. SMITH, 

Health Officer^ Port of New York. 



QUABANTINE, S. I., JwM 11 1884. 

" Hon. Gkover Cleveland, Governor of the State of New YorJc^ 
Albany y N, Y, : 

Sir — I am in receipt of a communication from the Hon. Daniel 
S. Lamont, Private Secretary of your Excellency, requesting me to 
make answer through your office to a communication from the Hon. 
Frederick T. Frelinghuysen, Secretary of State of the United States, 
a copy of wliich I have the honor to acknowledge the receipt of, 
and also a copy of a communication of Count Lewenhaupt, the 
Swedish minister resident at Washington, to the Hon. Secretary of 
State, desiring to be informed if the regulation in force to bring U. 
S. consular bills of health is founded on some law of the State of 
New York. 

The Honorable Secretary of State also desires to be informed 
*' whether these quarantine proceedings are now had in pursuance 
of any law of the State of New York, or rest entirely on the act of 
Congress of the 2d of June, 1879." 

In reply I would say that the circular issued by the undersigned 
under date of March 10, 1882, referred to in the communication of 
the Secretary ot State, was based upon the regulation of the National 
Board of Health, approved by the President of the United States 
November 14, 1881. The language ol that "Regulation'' was 
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quoted in the circular because it supplied the moat explicit authority 
for the enforcement of a rule necessary for the protection of the 
public health. But it was not the only authority, as will be more 
fully shown. 

Bills of health have been considered necessary and required by 
the health authorities of this port for many years, to aid in prevent- 
ing the introduction of infectious and contagious diseases from 
foreign ports. The communities that environ the port of New 
York are more exposed to the infectious and conti^ious diseases 
that approach by the sea than any others in the United States, owing 
to its great commerce and thereby frequent communication with all 
parts of the world, the vast immigration that flows through it, and 
its situation within the "yellow fever zone." That a bill of health 
is considered essential to the efficient discharge of the daties of the 
Health Officer of the port of New York is evident from the lan- 
guage of the statute of New York passed April 29, 1863. The 
second subdivision of section 27 of that act declares, that it shall be 
the duty of the Health Officer " to board q^qtj vessel subject to 
quarantine or visitation by him, as soon as practicable after her ar- 
rival between sunrise and sunset, to inquire as to the health of those 
on board, and the condition of the vessel and cargo, hy inspection 
of the bill of healthj^^ etc. Section 16 of the act mentioned declares 
that, " If in the judgment of the Health Officer a vessel require it, 
he may order the following sanitary measures." Among the measures 
enumerated are " the complete purification of the vessel in all her 
parts, by the use of steam, fumigation," etc., etc. 

Section 37 of the law passed April 29, 1863, declares " It shall be 
the dtity of the Health Officer, in the presence of immediate danger, 
to take the responsibility of applying such additional measures as 
may be deemed indispensable for the protection of the public health." 

Early in the year 1882 in upwards of two hundred localities in the 
Western and North-Westem States, small-pox had developed within 
a few preceding months, which was directly traced to contagion dis- 
seminated by immigrants who, in most instances, had passed our 
maritime quarantines before the disease developed. 

At the present time, and for many months past, the contagion of 
cholera has stood on the threshold of European communities as it 
has done in every instance in time past before it invaded our country. 
These conditions were considered sufficient warrant for the Health 
Officer ^t the port of New York " to take the responsibility of ap- 
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plying such additional measures for the protection of the public health 
as bills of health may be able to afford." 

It is essential to the intelligent discharge of the duties devolving 
on the health authorities at the port of New York, that they should 
have such information as to the health of all foreign ports as the 
consuls of the United States can give. 

The Hon. Secretary of State of the United States in the com- 
munication which I have the honor to acknowledge informs your 
Excellency th^t ''there is no doubt that the act of Congress in 
question expired by limitation on the 3d of June, 1883.*' I beg 
leave to say that I do not understand that there has been, or is any 
question that the power of the National Board of Health to make 
rules and regulations in relation to sanitary matters which, when ap- 
proved by the President of the United States, has the force of law, 
expired by limitation June 8, 1883. But that the ordinances created 
by the board during the tenure of their power were repealed by the 
expiration of the time to which the power to make such ordinances 
or '^ regulations" was limited, was not the understanding or the be- 
lief of the undersigned. The question arose in the early part of 
the present year as to the present legal force of the regulations 
created by the National Board of Health. The counsel sought by 
the undersigned to determine whether he should consider that the 
rules promulgated by the National Board were repealed by expira- 
tion of the time to which its powers were limited, was conflicting. 
In this condition of uncertainty as to the legality of the regulation 
of the National Board of Health quoted by this department in a 
circular dated March 10, 1882, a communication, of which the fol- 
lowing is a copy, was forwarded to the Solicitor of the United States 
Treasury : 

QuARAimNE, S. I., March 24, 1884. 
Solicitor of the Treasury : 

Dear Sir — There is a question with the shipping merchants of 
the port of New York as to the right of the Health Officer to require 
of vessels from foreign ports United States consular bills of health. 

Will you have the kindness to inform me if there is any law mak- 
ing this obligatory on masters of vessels since the expiration of the 
''act of June 2, 1879, in relation to the National Board of Health." 

If the regulation requiring masters to bring consular bills of 
health is not a Ioajo^ and there is no other provision in the national 
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8tatate8 whereby thej can be secured, it is very much to be regretted. 
An early reply will much oblige 

Yours truly, 

WM. M SMITH, 

Health Officer J Port of New Tork. 



After waiting some time for an answer and receiving none, the 

following communication was addressed to the Attorney-General 

of the United States. 

Quarantine, 8. I., April 7, 1884. 

Benjamin H. Brewstbe, Attomey-Oeneral^ Waahi/ngton^ D. C: 

Sm — Messrs. Henderson Brothers, agents at the port of New 
York of the " Anchor Line S. S. Co.," object to the regulation at 
this port requiring merchant vessels to bring U. S. consular bills of 
health from foreign ports. 

The regulation referred to is based upon the act of Congress of 
June 2, 1879, enlarging the powers and duties of the National Board 
of Health, established by act of Alarch 3, 1879. 

The agents referred to claim that the expiration of the four years 
to which the enlarged powers and duties of the board were limited, 
and which expired June 3, 1883, repealed the law which required 
'^ merchant vessels fi*om foreign ports where contagious and infectious 
diseases exist " to bring XJ. S. consular bills of health. 

Please inform me at the earliest time possible whether the regula^ 
tion requiring such bills of health is still in. force, or was repealed 
by the limitation of the powers of the National Board of Health ex- 
pressed in the last section of the act of June 2, 1879. 

I wrote some time since to the Solicitor of the Treasury, but have 

received no reply. 

Very respectfully, 

WM. M. SMITEI, 

Health Officer J Port of New York, 



The following reply was received : 

Washinoton, D. C, April 15, 1884. 

SiB — The law creating the ofiSce of Attorney-General makes it 
his duty to answer questions of law only when propounded to him 

57 
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by the President, or the head of some executive department. It 
would be inconsistent with my duty to reply to the nnmerous in- 
quiries which come from other sources. To say nothing of the 
expenditure of time, it would be committing me beforehand upon 
points which might afterward arise in the regular course of adminis- 
tration. When you take this simple view of the subject, I am sure 
you will excuse my not giving an opinion upon the subject to which 
you refer in your note. 

Very respectfully, 

BREWSTER, 
Attorney- Oeneral. 
To Dr. Wm. M. Smfth, 

Health Officer, Part of New York 



Soon after the above letter from the Attoiney-Gheneral was received 
a communication was addressed to the Hon. Charles F. Elwell, 
president of the Maritime Exchange of New York, as one of the 
most influential of the representatives of the commercial interests at 
this port, requesting him to secure from an authoritative source an 
opinion concerning the present legality of the regulation of the 
National Board of Health in respect to bills of health. 

The failure of the undersigned to secure an authoritative opinion as 
to the present legal status of the " regulation " established by the 
National Board of Health is for obvious reasons to be regretted ; 
but the necessity for bills of health under present circumstances will 
be apparent to every impartial person ; and I desire to assure your 
Excellency that if there had been no anthority under the General 
Government to require bills of health, the necessity would have been 
«o apparent to the undersigned that such bills would have been re- 
quired of vessels'* entering foreij^n" at this port, under the discre- 
tionary power given the Health Officer of the port by the laws of the 
State of New York, *' to take the respouBibility of applying such 
additional measures as may be deemed indispensabhi for the protec- 
tion of the public health." 

The importance of bills of health at this port is frequently illus 
trated by occurrences like the following : The steamship " Moravia" 
arrived at New York, March 27, 1884, from Hamburg, at which 
port the steamer took immigrant passengers. The day after the 
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arrival of the steamer one of the passengers was taken sick with the 
contagions disease known as typhus fever ; many other cases rapidly 
developed among the immigrants from the '^Moravia," who had 
stopped in New York, or were directly traceable to the contagion 
brought by them. The resident physician of the hospital to which 
the patients were taken was one of the victims of the disease. The 
United States consular bill of health from Hamburg showed that 
typhus fever existed in that city. The managers of the line were 
informed by the Health Officer at this port that measures should be 
immediately taken to police the lodging-houses and other places of 
resort for immigrants where the contagion of this disease was most 
likely to exist, or, failing to do this, vessels from Hamburg would be 
likely to be quarantined on arrival at this port, for observation and 
disinfection. This information was given to the German consul at 
New York, and by him transmitted to the authorities at Hamburg. 
Without bills of health from Hamburg it would have been impossible 
to discover the source of the contagion in this instance with any 
certainty, or to have contributed to its destruction. 

The bark " Golden Fleece " arrived at this port from Domerara 
September 2, 1881, without a bill of health ; this port is subject to 
epidemics of yellow fever at certain seasons ; and although no evi- 
dence of its existence at that time had been received, the Health 
Officer, acting under the discretionary power referred to, ordered the 
vessel to be discharged of its cargo '^ in quarantine," believing that 
the public health was better protected by treating the veasel as if it 
was infected, than to give prcUique upon an uncertainty. It was sub* 
sequently ascertained, by confession of the master of the vessel that 
yellow fever prevailed in Demerara when the bark left that port, 
and he preferred to try his chances to pass the New York quarantine 
without a bill of health to taking one that was not clean. 

The authority conferred by the laws of New York in respect to 
sanitary measures is largely discretionary with the Health Officer. 
Rather than prosecute in the Federal courts, and oppress the masters 
of vessels with the fine provided by the law for those who fail to 
comply with its requirements, vessels that have not brought bills 
of health have been treated as those are that come from infected 
ports, to-wit : by '* fumigation." As in the case of the vessel from 
Demerara referred to, it is assumed that the failure of the master to 
bring an official representation from the port of departure of the 
existence, extent of prevalence, or non-existnece of mfectious and 
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oontagioas difleases affords reason for suspicion that sach diseases 
e2dst. It will be apparent that to require bills of health onlj when 
diseases of the character named are knovm to exist, would in most 
instances be to exercise the vigilance too late for protection of the 
public health. The financial interests involved in the comikerce 
of a port invariably prompt the concealment of the existence of 
quarantinable diseases. Nor would it be possible to discriminate 
intelligently at all times in favor of certain ports, though they are 
usually healthy. The community that at one time is quite free 
from diseases of an infectious or contagious character is liable at 
another to epidemics of that class of diseases. 

It is the aim of modern sanitary science to trace disease to its 
origin, and destroy its source. And it is by the aid of bills of 
health, that vigilant health officials at our maritime quarantines are 
able to contribute in an important degree to secure that result, bj 
protecting the seaboard and interior communities from infectiooa 
and contagious diseases that approach by the sea. 

I have the honor to remain 

Your obedient servant, 

WM. M. SMITH, 

Health Officer, Port of J^ew York:' 



The total number of foreign vessels that entered the port of New 
York, and were inspected by the Health Officer or his deputies in 
1884 was 6,035. 

The number of vessels that arrived from southern ports during 
the season vessels from such ports are subject to inspection was 

2,051. 

The total number inspected during the year was 8,086. 

There were 184 cases of contagious and infectious diseases found 
on board vessels on arrival at quarantine. 

The number of deaths from all causes on boaixi of vessels that 
entered the port was 260. 

The number of births in transit was 143- 

The following table will show the number of passengers that 
arrived at the port of New York on each of the steamship lines, the 
number of deaths, and the ratio of deaths per 1,000 : 
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NAMB OF STEAMSHIP LINE. 



North German Llojd. 

Hamburg American Packet Company 

Red Star Line 

White Star Line 

Inman Steamship Company 

Caar Line 

Anchor Line 

Liverpool and Great Western S. S. Com- 
pany 

Nationaf Line 

Cunard Line 

State Steamship Company 

Thingvalla Line 

Netherlands American Steam Navigation 
Co., Rotterdam 

Netherlands American Steam Navigation 
Co., Amsterdam 

Bordeaux Steam Navigation Company. . . . 

White Cross Line • 

Monarch Line 

I. and V. Florio Steamship Company 

Fabre Line 

Great Western Steamship Co 

General Transatlantic Company 

Miscellaneous 



Total number 
of immigrants. 



65, 558 
66, 181 
22, 542 
22,287 
20, 162 

14, 508 
21,815 

13, 890 

15, 516 
11, 909 

9,215 
7,498 

5,153 

5,065 

1,010 

551 

3,450 

2,710 

2,695 

320 

17, 154 

1,618 



Number 

ot 
deatba. 



Ratio of 

deaths In 

1000. 



66 
58 
12 
10 
6 
26 
13 

2 
5 
7 
5 
3 

3 

15 

• • 

1 
1 
3 
1 

• • 

7 
3 



1.01 
1.03 
.54 
.49 
.30 
1.79 
.60 

.14 
.32 
.59 
.54 
.40 

.58 

2.96 

1.81 

2.9 

1.10 

.371 

.41 
.19 



Small-Pox 

has been the one above all others of the qnarantinable diseases that 
has been the most frequent and most difficult to prevent developing 
after the immigrant has mingled vi^ith our population. A disease so 
loathsome in its effects and so fatal in its result, and yet so certainly 
preventable by the use of means not difficult to secure, or danger- 
ous to the life or health of those who avail themselves of it, war- 
rants the most energetic efforts to arrest it, and, if necessary, coer- 
cive measures to secure the employment of necessary preventative 
treatment. 

The time has come when the teachings of experience and obser- 
vation are so plain to the people in respect to the causes and pre- 
vention of this disease, that they are willing to submit to any meas- 
ure which sanitary authorities concur in recommending for the ex« 
tinction of this scourge. 



454 [Senate 

Diirin/2f the past four years the sanitary authorities of the port of 
New York have given their best efforts to the means for preventing 
the infection of passengers from European ports, with the contagion 
of this disease. 

At some one or more of the great focal points of departure for 
immigrants the disease has been very prevalent during the whole 
period mentioned ; considering this fact and the large immigration 
that has entered the port, the result is very gratifying. But that 
result is less satisfactory than it should be. It cannot, however, be 
more satisfactory without the aid of such sanitary legislation as 
suggested on a previous page. 

The objections, and sometimes resistance to vaccination which are 
met with among immigrant passengers indicate a considerable 
skepticism in European communities, more particularly among 
English people, as to the protection afforded by it ; or else a fear 
that constitutional diseases will be introduced by that means. The 
groundless character of the fear that disease will be communicated 
by vaccination, when proper care is used in the selection of the 
vaccine virus, has been too often demonstrated to require any argu- 
ment in this place. The result of the teachings and influence of 
the anti-vaccinationists is well illustrated by the fact, that in the 
hospitals of the city of New York, not a single case of small-pox 
exists at this time, while in the city of London, the reports have 
shown for months past an average of upward of eleven hundred 
cases in hospital. In New York city» where a '* from house-to-house *' 
inspection and search among the tenement population for the un vac- 
cinated is practiced every year, not a case of small -pox has occurred 
for a year past, except as it was imported and developed by persons 
from other localities ; in London, the weekly average of new cases 
as indicated by bills of health and the number in hospitals has been 
from four to five hundred. 

The number of cases of small-pox on vessels that entered the port 
in 1883 and 1884 was twenty-five. 

Among the cases of small-pox that developed on ship-board dur- 
ing the passage to this port during the years 1883 and 1884 the follow- 
ing are considered deserving of a brief record in this place, as illustrat- 
ing some of the many peculiarities of the disease, and the difficulty 
of preventing the extension of the disease on a passenger steamer 
and among the people with whom the immigrant mingles after he 
enters the country. 
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February 9, 1883, the steamship Elbe arrived with 682 immi- 
grants. One case of small-pox, a child of one year, was fonnd in 
hospital. Assurance was given by the ship's surgeon that the patient 
had been isolated from the beginning, in a room in an unoccupied 
steerage. The father, mother and three other children, all of whom 
had satisfactory evidence of preWous vaccination, it was said, had 
been kept in the room with the patient, or a room adjacent to 
and communicating with the sick room. All the parties referred to, 
with their clothing and bedding, except what was burned in the 
steamer's furnaces, were removed to the contagious hospital. The 
passengers and crew were vaccinated, except ninety-one who had 
been vaccinated successfully by the ship's surgeon during the voyage, 
the hospitals disinfected and the steamer allowed to proceed. 

On the 19th of the same month, Frederick Kaat a steerage pas- 
senger on the Elhe who had been lodged in Baymond Street jail 
(Brooklyn) was taken sick with small pox. 

The period between the arrival of Elbe and the development of 
the disease in Kaat was too short to allow the belief that he con- 
tracted it after landing. The only reasonable conclusion is that the 
man contracted the disease by his visit to the hospital, or more likely, 
by some of the friends of the patient being allowed to leave the 
room in which they were isolated with the sick, conveying thecon- 
tagion to hhn in their clothing. In those instances in which the 
isolation of the patient has not been as early or complete as it 
should have been, the temptation to conceal the fact from the quaran- 
tine officer is exceedingly great, as the medical officer generally 
loses his position, when the detention of the vessel, or any consider- 
able expense, is the consequence of the discovery of his neglect. 

The steamship Ptolemy from Rio Janeiro, February 4th, arrived 
at quarantine the 2Sth of the same month. One of the crew was 
sick of small-pox in an advanced stage of development. The surgeon 
declared the case was immediately isolated, in the apology for a hos- 
pital near the forecastle, and separated from it by the forward bulk- 
head where the patient was found when the steamer arrived. 

A day or two after the development of this case, two other men 
of the crew were taken ill and were put into the same room with 
the patient, under the apprehension that they were suffering from 
the initial stages of small-pox. After several days' detention in the 
same room with the case of small-pox, their ailment was found to 
be of a trifling character, and the captain of the steamer ordered 
them to dutv without reference or deference to the medical officer. 
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When the Health Officer at quarantine reproved the surgeon for al- 
lowing the men to return to their quarters, and mingle with other 
portions of the crew before their clothing had been disinfected, he 
was told that the captain would not be advised bj him, but per- 
emptorily ordered them to immediate duty. Two days after the 
arrival of the Ptolemy another of the crew developed small-pox, 
and on the third day, two others were removed to hospital with the 
same disease. It is evident that the men who were put into hospi- 
tal under the mistaken impression that they were ill with small-pox, 
and who had been ordered to duty without the disinfection of ^eir 
clothing, had conveyed the contagion in their clothing from the hos- 
pital to other members of the crew. A lesson was in this instance 
taught the master of the Ptolemy y though it was expensive to the 
owners of the vessel, to-wit : That though the medical officer of a 
steamer may not know as much of navigation as he, he nevertheless 
has a duty scarcely less responsible, and which should be quite as 
independently exercised as his own. 

The steamship Nemesis arrived the 10th of June, 1883, having 
one case of small-pox of a mild type. The patient, aged twenty- 
five years, had been vaccinated successfully seven years previously. 
The case was peculiar only in the fact that the man was susceptible 
to the contagion of small-pox in so short a time subsequent to vac- 
cination. 

June 15, 1883, the steamer Cdtic arrived with 850 steerage pas- 
sengers, among whom were the following cases : 

Gustavo Morson, aged 23 years, was ill with small-pox. The 
eruption was in the second day of its development. Carl J. Swen- 
son, aged 32 years, had varioloid. He was vaccinated when twenty- 
four years of age, but the vaccination had produced only a slight 
change in the color of the skin, leaving no evidence of a depression 
or proper cicatrix. Hebena Swensen, aged seven years, developed 
varioloid on the 11th. The eruption was slight when examined at 
quarantine on the 15th, with an abortive tendency evident in the 
character of the pustules. Christina Swensen, aged six years, had 
scarcely more than a dozen varioloid pustules ; the same abortive 
or premature tendency in the development of the eruption was evi- 
dent in each of the cases of this family. 

These children were vaccinated when infants, but the evidence of 
the vaccination was to be found only in a slight change in the color 
of the skin where the vaccination was supposed to have been ef- 
fected. An extensive experience and observation similar to the 
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above aflEord very good ground for the suspicion that a vaccination 
which does not produce some " pitting " a (cicatrix), has not de- 
stroyed the entire susceptibility of the system to the contagion of 
small-pox. 

The Cnnard steamer Scythia arrived October 31 with 346 steer- 
age passengers and 171 in the saloon. Tx>renzo Ruyz, a saloon pas- 
senger, fifty-five years of age, had smallpox {variola diacreta). The 
surgeon of the steamer reported that the eruption appeared the 29th 
iust. The patient was not isolated until the 30th. At the latter 
date the patient was removed from state-room No. 53, situated near 
the foot of the companion-way leading from the promenade deck to 
the dining saloon, to a hospital situated on the main deck forward, 
on the starboard side, and immediately aft of the sally port. 

The fact that the eruption on the patient's face was noticed by 
some of his fellow passengers in the smoking-room the day previous 
to his isolation affords presumptive evidence that more or less of the 
passengers were exposed to the contagion of the disease. 

All the saloon passengers were examined with reference to their 
protection by vaccination. Children under ten years with satisfac- 
tory evidence of protection, and adults who had been successfully 
vaccinated within ten years were passed ; all others were vaccinated, 
believing that the exposure to the contagion was so recent that 
a successful vaccination would prevent the development of the con- 
tagion in those who had been infected. 

Subsequently information was received from the Boston board of 
health that a cabin passenger on the Scythia had developed small- 
pox in that city two weeks after his arrival at this port. Inquiry 
was made of this man, after his recovery, to ascertain if he had 
been vaccinated at quarantine, or was one of those exempted from 
vaccination on account of his declaration that he had been success- 
fully vaccinated within the ten years previous. No reply was elicited ; 
for this reason and the fact that the threatened suit against the 
Cunard Steamship Company for $25,000 damages was not pressed 
after the inquiry, there is a suspicion that, in order to escape the 
vaccination at quarantine, the time since his successful vaccination 
was greater than he represented. 

Experience and observation of the comparative rapidity of the 
action on the human system of the contagion of small-pox and 
vacci/nia have established the conviction in the mind of the writer 
that the introduction of the latter a day or two subsequent to the 
reception of the former will arrest its development ; while the ef 
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feet of vaccination in modifying the severity of sinall-pox is evi- 
dent far into the incabative period of the disease. 

The Italian bark Oiovannia from Seville (Spain), twenty-seven 
days, passed quarantine January 5, 1884, all hands well and on duty, 
On the 11th the health commissioner of Brooklyn reported that 
a sailor from the Oiovannia was admitted the day previous to the 
Long Island College Hospital with a disease which, the day follow- 
ing the admission, was discovered to be small-pox. 

It was evident that a case of small-pox had occurred on the bark 
during the passage. At an interview with the master of the vessel, 
he evinced so much hesitation, apology and confusion, that there was 
no longer a doubt that not only had there been a case of the dis- 
ease on board which had recovered since leaving Seville, but that he 
had sought to conceal the fact from the boarding officer at quarantine. 

The vessel was ordered back and put in quarantine, where it was 
cleansed aud disinfected. One of the sailors admitted he had been 
ill, and au examination of the man gave evidence of recent pustular 
disease of the skin. The captain was arrested and brought before 
the police court of the city of Brooklyn to answer to the charge of 
bringing a case of contagious disease into the city, but escaped pun- 
ishment under the plea that he did not know it was small-pox, but 
supposed it was syphih'tic disease of the skin. 

Two questions are asked the master of every vessel bj the medi- 
cal officer at quarantine before the permit is given. '* Are you all 
well on board ? " '* Have you had any sickness during the voyage? " 
The desire to escape the detention and expense which may be nec- 
essary to cleanse clothing, baggage and vessel aflEords a temptation 
to conceal the occurrence, or the existence of disease of an infec- 
tious or contagious character on board of vessels entering our ports, 
that in some instances is not resisted, and which the utmost vigilance 
of the Health Officer is sometimes unable to detect. 

The same day that the patient from the Oiovannia was admitted 
to the Long Island College Hoapital, a sailor from the same vessel 
entered the surgical ward of the hospital, and was treated for syph- 
ihs. Three patients in the ward to which he was admitted contracted 
small-pox from the contagion conveyed from his clothing. 

The wisdom of tlie law is vindicated by such instances as the 
above, which declares that " Any person, except a pilot, who shall 
go on board of, or have any communication or dealing with, any 
vessel hereinbefore declared subject to quarantine, before she shall 
be boarded and examined by the Health Officer, or while she is being 
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examined by him * * * shall be guilty of a misdemeanor. 
§ 36 of chap. 358, Laws of 1863. 

The steamer Pdario of the Carr line from Hamburg May 4, ar- 
rived at quarantine May 23 with 1,085 passengers in the steerage. 
The surgeon reported one case of small-pox discovered the 17th. 
The case was properly isolated when the vessel was examined at 
quarantine. But a careful inquiry among the fellow passengers of 
the patient revealed the fact that the disease was in the eruptive 
stage when discovered on the occasion of the surgeon's visit to a 
patient lying in the same bunk, ill of some other ailment. 

The evidence of exposure of other passengers to the contagion 
was sufficient to warrant the detention of all on board for a time 
sufficient to develop the latent contagion among them, or to secure 
the protective influence of vaccination. 

The choice was given the parties interested in the steamer to 
remove the passengers to, and subsist them at, Hoffman Island, or 
to let them remain under observation and treatment on board the 
steamer. They elected to do the latter. All persons on board were 
immediately vaccinated, and every fourth day were examined and 
such as gave no evidence of a successful result were re-vaccinated, 
After three vaccinations and failures it was assumed that the failure 
was on account of the protection established by previous vaccination 
if a cicatrix gave evidence of it. From the date of the arrival of 
the steamer, the 23d, to the time of her clearance, June 8th, seven 
cases of small-pox were removed to the contagious hospital. 

The latent contagion with which immigrants not infrequently pass 
our maritime quarantines is very well illustrated by the following 
case: 

The steamship Weser^ of the North German Lloyd line, arrived 
June 4th from Bremen, May 22d, with 802 immigrant passengers. 
The surgeon of the steamer had vaccinated 762 of the passengers. 
Two children were reported to have died on the passage of " tabes 
mesenterica," and one of '^ measles." One case of measles was dis- 
covered on '^passing" the immigrants; other than this, all were 
well. 

Under date of July 2, 1884, Dr. H. B. Baker, secretary of the 
Michigan State Board of Health, wrote as follows : " Henry Stone- 
house left Bremen by the steamer Weaer May 22d and landed in 
New York June 4th ; started for Michigan the 5th ; was taken sick 
en route Swne 8th — had been feeling bad a day or two ; reached 
Le Roy June 9th; called a physician June lOtli." The case was 
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discovered to be small-pox. The day the ernption appeared is not 
stated ; the omission of that important part of the record, and the 
fact that the patient '^ had been feeling bad a day or two " previous 
to the 8th, gives reason for the presumption that the disease was 
contracted in Bremen, and the same day that he embarked. 

The only alternative is that there was a case of the disease already 
developed among the emigrants when tlie steamer sailed, from 
which the man was infected. Against this hypothesis is the affidavit 
of the captain and surgeon of the Weser^ made at quarantine^ '^ that 
no case of sickness or death from small-pox, cholera, yellow fever, 
ship fever, or any other contagious or infectious disease has occurred 
on board of his vessel while in any port or on the passage." The 
statements of immigrant passengers in relation to the character of 
the sickness that occurs among their fellow passengers have been often 
found to be unreliable, and in some instances where sensational 
stories have been told by them, they have been found to be without 
the least foundation in fact. 

The great probability is that the case affords another illustration 
of contagion received by the immigrant at the port of departure, 
and during the incubative period he crossed the Atlantic and reached 
a far interior community. 

The steamer FvMa^ of the North German Lloyd line, arrived at 
quarantine the 4th of October, 1884, from Bremen the 25th of Sep- 
tember, with 673 passengers in the steerage. A child, aged fourteen 
months, was taken sick with small-pox the day after leaving Bremen, 
and died the morning of the day the FuUla arrived at quarantine. 

The surgeon of the steamer declared that the child was isolated 
the first day of its illness, and the day previous to the appearance 
of the eruption ; and this was corroborated by the relatives of the 
child, who were also isolated in the ship's hospital with the patient, 
one of the stewards being detailed to wait upon the inmates of the 
hospital, without taking any precaution against conveying contagion 
by change of clothing. When the surgeon was sharply admonished 
for allowing such exposure of the passengers and crew, he stoutly 
maintained, as did the steward, that it was the only instance of its 
occurrence. 

The passengers and crew were vaccinated ; the mattresses and 
clothing remaining after the transfer of the occupants of the hospital 
were burned, the hospital disinfected and the steamer given ^(Z^ij'?^, 

The sequel of this case is found in the following extract from a 
communication from the secretary of the State Board of Health of 
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Minnesota, under date of November 14, 1884 : " A family by the 
name of Pile landed in New York October 4th from the Bremen 
steamer Fvlda^ reaching Dassel, Minn., October 9th ; " * * * 
" one child, Fanny Pile by name, developed mild varioloid about 
October 16th.'' 

This statement furnishes pretty conclusive evidence that the con- 
tagion was contracted on the Fvlda ; and if the isolation of the 
patient and the other occupants of the hospital was as complete as 
represented, the contagion was probably communicated from con- 
tagion conveyed in the clothing of the steward who was detailed to 
attend to the ship's hospital. 

The c ises above referred to in some measure illustrate the diffi- 
culties with which the maritime qaarantinist must contend. The 
neglect, and sometimes ignorance, of medical officers of passenger 
steamers often contribute in a considerable measure to increase the 
opportunity for the importation of the contagion of quarantinable 
diseases. 

Typhus Fever, 

in the days when a transatlantic voyage occupied several weeks, 
and emigrants were packed like sardines in a box in the unventi- 
lated holds of sailing packets, was the most frequent and fatal of the 
diseases to which immigrants are subject. The rapid transit and 
improved hygiene of the transatlantic passenger steamers of the 
present day have made typhus a comparatively infrequent disease. 

During the enormous immigration of the past five years, when 
steerages were crowded, and cases of typhus were discovered among 
immigrants, the source of the disease has been generally traced to 
crowded lodging-houses in cities at the ports of departure. 

The steamer Moravia from Hamburg, the 14th of March, 1884, 
arrived at the New York quarantine the 27th of the same month 
with 1,466 passengers in the steerage. One child was reported by 
the surgeon to have died of convulsions. Nine cases of measles 
were found on inspecting the passengers. With this exception all 
on board were well. April 4, Wolf Alterman, a steerage passenger 
on the Mora/via, was found by the health authorities in a tenement- 
house sick with typhus fever ; from the statement of the patient 
and his condition it was evident he had been ill several days when 
the case was reported to the authorities. April 5, another immigrant 
by the same steamer was sent to the contagious Iiospital ; this man 
claimed he had been sick four days; and on the 7th still another was 
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discovered saffering from the eame disease, who had been sick seven 
days. Sabsequently eleven other cases were discovered among those 
who were passengers by the Moravia. Eight of these immigrants had 
stopped at the lodging-house of one Jarmalowski in Hamburg, and 
three others were found to have stayed at the house of Rafael Men- 
del, No. 42 Muhlenstrasse. June 7, 1884, Daniel Pearlstein, a pas- 
senger by the steamer Bohemia^ from Hamburg, May 14, was re- 
moved to the contagious hospital witli well-marked symptons of 
typhus. This immigrant arrived May 20, and was not taken sick 
until June 1 ; he had lodged for several days previous to sailing at 
the house of Rafael Mendel. 

Notwithstanding the denial by the agents of the line to which 
these vessels belonged that typhus fever existed in Hamburg, the 
evidence was so conclusive from the United States consul's bills of 
health and the history of the above cases that these immigrants had 
been infected at the lodging-houses in ELamburg, that the Health 
Officer of the port addressed the following note to the agents of the 
steam-ship company : 

QuARAi^TiNE, S. I , April 24, 1884. 
Messrs. Kunhakdt & Co., Agents^ Ilainburg-American Packet Co.: 

Gentlemen — There has been much complaint to me by the 
health authorities of New York city concerning cases of typhus 
fever in the city originating among passengers by the gteinu- 
ship Moravia on her last arrival at this port, the 26th ult. I believe. 
It is believed that the contagion was taken by them in the lodging- 
houses in Hamburg. 

The description the victims of the disease give of the condition 
of the lodging-houses referred to warrants the belief that they took 
the disease there. If the condition of other vessels of your line 
from Hamburg, or of the passengers from the steamers from that 
port, sliould develop the disease mentioned, it will compel the author- 
ities at this port to quarantine against Hamburg so far as to detain 
and disinfect vessels from that port with steerage passengers. 

To prevent immigrants from being infected at the port of de- 
parture, I would suggest the necessity of the owners and managers 
of the line at Hamburg policing the cheap lodging houses at that 
port, to secure cleanliness and prevent overcrowding. The super- 
vision of these lodsrinir-honses by the managers of passenger lines 
is important to their interests as well as to the life and health of iin- 
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migrants and the people of this country with whom, to a greater or 
less extent, thej will soon mingle. 

Inclosed is a list of the Moravians passengers now in the con- 
tagious hospital who are sick with typhus fever and whose lodging 
places while in Hamburg have been ascertamed ; the names of the 
proprietors of these houses are added, to facilitate your endeavor to 
prevent other passengers from being infected. 

Very respectfully yours, 

WM. M. SMITH, 
Health Officer, Port of New York, 

A copy of this communication was forwarded to the German con- 
sul at New York city, and by him transmitted to the civil authorities 
at Hamburg. 

Yellow Fever, 

during the two years last past has been much less prevalent and 
milder in type in those localities where it prevails every year to a 
certain extent and with more or less severity. 

At the port of New York it has made its appearance every season 
on vessels from ports in the West Indies or the Mexican coast from 
time beyond the memory of the oldest living person. 

The number of cases arriving at the port of Now York has dif- 
fered as widely as in the localities where it is indigenous — not al- 
ways in the same ratio, though, as might be expected, more or less 
according to its prevalence in its accustomed haunts. Climatic con- 
ditions, which at certain seasons and during some years combine to 
render yellow fever peculiarly virulent and much more extensive 
than in others, does not extend even in a minor degree to localities 
in more northern latitudes, although they are situated within what 
has of ten been called the "yellow fever zone." Long continued 
heat, exceeding an average temperature of 76°, accompanied by 
considerable humidity, prevails every summer in the West Indies 
and on the Gulf coast of the United States. These conditions suffice 
to secure the rapid propagation of this disease when once the infec- 
tion has obtained a lodgment. The same thermometric and liygro- 
metric conditions, even proportionately to the diflFerence in latitude, 
may not prevail on the more northern coasts of the Atlantic. The 
influence of conditions which prevail in the hi^rher latitudes of the 
north, or which bring to the Atlantic sea-board the comparatively 
dry winds which have swept over the vast areas of the west and 
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north-west, may modify or arrest the development of this sabtle 
exotic infection. Hence, perhaps, its less frequent appearance and 
less virulent type some years than others. 

The exemption from this scourge which northern cities situated 
on or near the sea-coast have enjoyed for more than a quarter of a 
century, at whose ports yellow fever is more or less a visitor every 
year, is not wholly dependent on climatic conditions. New York 
and its adjacent communities have suffered from no less than seven- 
teen epidemics of yellow fever, in each of which it has numbered 
its victims never less than by hundreds, and sometimes by thousands. 

Better sanitary conditions on vessels and in our sea-board cities, 
and more than these, the improved quarantine regulations, which, 
while not increasing, but essentially lessening the burdens of com- 
merce, have sought and discovered the lurking places of the disease 
on ships, and by measures no more mysterious than the art of cleans- 
ing, or more difficult than the use of agents which destroy the in- 
fection, have contributed for more than a quarter of a century to 
secure the dense population that surround the port of New York 
from an epidemic visitation of this scourge of tropical latitudes. 

The infection once given a lodgment at any of the sea-port towns 
on the Atlantic coast during the season when there is a mean tem- 
perature of 75° during tlie day, will doubtless develop and extend 
its area, but with a rapidity and intensity proportionate to other 
favoring circumstances, such as humidity and general unsanitary 
conditions. 

When high cool winds prevail for a few days in the latitudes 
where the disease habitually exists, there is a noticeable decrease in 
the number of its victims. The history of yellow fever in this and 
other countries justifies the opinion that the extension of the disease 
to interior localities, whose altitude is five hundred feet above the 
sea, is prevented by the fact that the atmosphere is cooler and drier 
than that which prevails on the borders of the ocean or near the 
mouth of its great tributaries. 

The exemption from yellow fever which climatic influences have 
afforded during the past year on the Atlantic sea-board may be so 
essentially changed the ensuing, or any future season, as to supply 
all that is necessary for a development of the disease to epidemic 
proportions, if the infection once obtains a lodgement. Measures that 
are uniformly efficient, and vigilance that is unceasing in discovering 
the necessity for their application, is the price of success in prevent- 
ing the introduction of yellow fever at the maritime quarantines 
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within the " yellow fever zone." The following table will show the 
namber of veBSels from ports liable to yellow fever, and which to 
secare more complete isolation are firet examined io the lower bay. 

REPORT of Lower Quarantitte for 1884 (from July 3 to 
October 8). 
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Cholera, 
commenced its deadly march from its homo m India three years ago. 

When it made it tirst halt at Aden on the Ked sea in 1882, it was 
apparent to many observers, that one of thoBe mysterious cycles in 
the development of its forces had been completed, and thenceforth 
it wonld move steadily forward nntil the great centers of population 
in Europe and America had been reached. So impressed was the 
New York State Board of Health with this probability that at 
one of its regular meetings of that year a warning cry was raised by 
an appeal to the National Board of Health. 

It was evident that the enemy had determined to try conclusions 
with the new generation that had arisen in the countries it had 
formerly invaded. In June, 1883, it invaded Egypt finding in the 
extremely unsanitary condition of Damietta an opportunity to re. 
emit its forces, and commence its march. 

Its progress in Egypt need not be recited. It is assorted that the 
first victim at Toulon, July 4th, was not reported. It in certain 
that the fourteenth day of June, 1884, it had already landed upon 
.59 
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the Mediterranean coast of France and secured its first victims at 
Toulon. Thenceforward its march through the devoted city was 
one of destruction. 

June 28th it was officially announced that the dreaded scourge 
had reached Marseilles, and six deaths were scored at noon of that 
day. The worst that had been feared, when the disease was recog- 
nized at Toulon, speedily came, and the scene was such as only an 
epidemic rapid in its development, and fatal in its results, can pro- 
duce. The prefect estimated on the 16th of July, that 70,000 peo- 
ple had fled from the city. Commerce and industry were at a stand- 
still, and want and misery stared in the face those who remained, 
because they had no employment, and no refuge to flee to. The 
suburban population and the towns and villages throughout the 
greater part of the south of France were invaded before the beginn- 
ing of August 

A rigid cordon sanitaire was drawn by the Italian authorities on 
the boundary of Italy contiguous to Switzerland and France. Not- 
withstanding, in ten or twelve of the communes of Home cholera 
was reported the Ist of August, and August 5th it was known to 
have appeared in several towns in the interior of Italy. At Naples 
the unwelcome visitor was announced tlie 26th of August ; and 
although great numbers of the people lied from the plague-stricken 
city, reducing the population many thousands, yet in the twenty- 
four hours preceding the 10th of September there were 365 deaths, 
and 937 fresh cases of cholera in the city. 

No city in Europe was better prepared by the presence of filth 
at the wharves and docks, filth in the streets, and filth in the houses 
of the lower classes of the people, to revive the waning vigor and 
virulence of the disease than Naples. One-third of all that were 
seized with cholera died. 

The exhausted energies of the disease in France seemed to revive 
when it appeared in Paris in the early part of November of last 
year. November 11th ninety-seven new cases were reported. But 
the disease was confined to the lower and more filthy portions of 
the city, and did not at any time assume the virulent and fatal type 
that it had in many other localities. 

The question which has been most frequently asked during the 
past year, of those whose professional intelligence entitled their 
opinion to consideration, is, "will cholera reach this country the ensu- 
ing spring or summer? " A question which it has been difficult to 
answer with satisfaction to the querist or the queried. If " like causes 
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prodace like effects " in every instance, there is good reason for the 
belief that cholera will reach the Western Continent at some point 
on its extended sea-board, where commercial interconrse with the 
oonntries already infected shall afford the opportunity. 

In the five invasions of Europe by this disease during the present 
century, it has succeeded in every instance in reaching our shores 
and developing into epidemic proportions. 

If the epidemic of this disease which has prevailed in Europe 
during the past year is to be an exception to the experience of the 
past, in respect to its invasion of oar country, it must be through 
the use of means more e^ectual than those employed on other occa- 
sions, or the exercise of greater vigilance, or both. 

Modern sanitary science is in some measure on its trial in the effort 
to arrest the progress, and, if it cannot do that, modify the severity 
of this disease, which has already extended over a considerable portion 
of Continental Europe. 

The development of cholera at the French ports of Toulon 
and Marseilles required the immediate adoption of increased vigi- 
lance at our maritime quarantines. 

Accordingly at the port of New York all French mails, baggage 
and merchandise, whether by French or English steamers, were dis- 
infected with sulphurous acid gas. When the epidemic reached 
Italy, the regulation was applied to the same articles from Italian 
ports. 

The following circular was issued and distributed among the 
transatlantic passenger steamship lines trading at this port : 

CIECULAE. 

To Owners^ Agents^ Masters and Medical Officers of Passenger 
Steamers : — 

The apprehension which exists in relation to the approach of 
Asiata cnolera to the ports of the United States, and the well- 
grounded fear of its introduction among the people of this country, 
nave determined the undersigned to again appeal to those inter- 
ested in and in charge of transatlantic passenger steamers, to exer- 
cise unusual vigilance in the detection and management of cases of 
the disease should they develop among the passengers or crews 
under their supervision, and in securing the best possible sanitary 
condition of the passengers and vessel during the voyage. 

In the five epidemics of this disease which have invaded this 
countnr, its introduction has been heralded by the approach of the 
sick 01 cholera to some port or ports of the North American oonti- 
ment. 
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It is believed that the conditions upon which the propagation of 
this disease depends, and the measures necessary for the destruction 
of the contagion which attends it, are sufficiently understood to 
arrest the one, and secure the other, by the exercise of proper vigi- 
lance and intelligence. Modern sanitary science is in some measure 
on its trial in the effort to prevent the introduction of cholera, and 
its speedy destruction should it secure a lodgment. 

The surgeons of passenger steamers are earnestly desired to con- 
tribute by every necessary effort to the successful result of this trial. 
The lives and health of many under their charge will depend on 
prompt and intelligent action should cholera develop on the vessels 
of which they are medical officers, and the line that has intrusted 
important interests to their care, will be served or jeopardized 
according as they are more or less vigilant. 

To the end of preventing the development of cholera during the 
voyage, or its spread among passengers and crew should it develop 
among them, it is important that the following precautions should 
be observed : 

QUARANTINE OF INTENDING IMMIGRANTS. 

First. That all immigrant passengei*s from a cholera-infected 
port, or district of country, be required to remain at a (quarantine of 
observation for eight days before embarking on their journey from 
such infected place inclusive, and their baggage in the mean time 
subjected to proper disinfection. 

MEDICAL INSPECTION. 

Second. The inspection of all steerage passengers twice in each 
twenty -four hours by a medical officer of the ship. 

ISOLATION OF THE SICK. 

Third. The immediate removal to well isolated hospitals of all 
persons having choleraic 8ym,pto7n8, 

Fourth — a. The disinfection of rooms or quarters vacated by the 
sick, by the combustion of two pounds of sulphur to every ten cubic 
feet. 

J. The ejecta and dejecta of the patient should be received into 
vessels containing either of the following disinfecting solutions : 

Bichloride of mercury 1 to 1000— (1 oz. to 8 gallons of water); 
Sulphate of iron, 2 lbs. to 1 gallon of water ; or sulphate of zinc, 1 
oz. to the gallon. 

c. The daily use of one of these disinfecting solutions in cleansing 
all closets and lavatories. 

d. The destruction of all clothing used by the sick, or disinfection 
of it by prolonged immersion in boiling water, or one of the above- 
mentioned solutions. 

WATER AND FOOD SUPPLY. 

Fifth. The water used for drinking should be free from the sus- 
picion of polhition ; fruits and vegetables should be used only wiieu 
cooked, and all food should be freshly prepared and well cooked. 



